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With even the most rapid antibacterial action, pam 
of urmary traa infection usually persists until heal- 
-ing-begins—So-^o-Gantrism-adds-^r^wp^owjzff^ 
relief to potent antibacterial act ion its azo com¬ 
ponent offers swift suppression of both pam and 









SINGLE-INJECTION VD THERAPY 


Primary and early secondary syphilis 

ln|ection BICILLIN, 2,400,000 units in single-dose dis¬ 
posable syringe 

Acute gonorrheal urethritis in the male 

Injection BlClLLIN, 300,000 units per cc. in a single dose, 
viols of 10 cc. 


INJECTION 

BICILLIN^ 

LONe-ACTINS 

Benzathine Penicillin G 
(Dibenzylethylenediamine Dipenicillin G) 

Penicillin with a Surety Factor 



PbiladelphJa 1 Pj 
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difficult d.d. 

clear, well defined retrograde pyelogranu 
with Skiodan will help solve the problem 
of localizing a questionable mass Skiodan 
may be employed for bilateral as well as 
unilateral pyelography, and is available in 
forms convenient for office and hospital use 



\ 







-.Reirogrodt pyelogram with Skiodan 

jhowing compreisian of jrght renal_ 

pelvw. 


Hypeniephron^a (retnoved at operation) 
Zone* of i>emorThagB and necroih 
_CDfnprei*Jng pelns medially Devia 
tion of upper end lower calycei. 


SKIODAN 

SODIUM 


Solution 40% (50 cc. ond 100 cc.) 
Solution 20% (50 cc.) 

Tablets of 1 Gm (lOOi ond 500i) 



laboratories 


NSW YORK 18 N.Y WUstOSOR, ONT 


SVJW.n. I U s. Foi. OH, brand of melModat 



Comprehensive tetracycline-suifonamide- 
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CLINICAL OniEFS FOR MODERN PRACTICE 


\ 


What IS the most reliable method 
for diagnosing prostatic carcinoma'^ 

Rectal palpation 

How accurate is it^ 

80% accurate 

Source —Malnmcnt, M J M Soc New Jersey 54 115, 1957 

in advanced pi astatic carcinoma 
STILPHOSTROL* tablets ampuls 

Dicthylslilbcstrol Diphosphate, Ames 

• Has “ an clTcct over and above ordinary estrogen therapy 

• Relieves pain, diminishes urinary symptoms, promotes well-being ' 

• “ easy and safe to give very large doses intravenously or by 
mouth 

(I) Flocks R H , Marberger H , Begley, B J and Prendergast L J J Urol 
74 549 1955 (2) Flocks R H J A M A /6i 709 (Mar 2) 1957 

A\<iilahlc Ampuls Boxes of 20 Each 5 cc ampul contains dicthylstilbcstrol 
diphosphate 0 25 Gm as a solution of the sodium salt Tablets Bottles of 50 
Each tablet contains dicth)lstilbcstrol diphosphate 50 mg 


AMES COMPANY INC •ELKHART INDIANA 
Ames Company of Canada Ltd,Toronto <‘"i' 
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nrised 


Attacks the Cause 
Alleviates Pain 
Arrests Infection 

Patients—m all age groups— 
respond readily to the 3 “A”s of URISED 
It IS effective in virtually all forms of 
urinary disturbances—even those 
comphcated by serious systemic disease ^ 


attacks the cause—I n minutes, URISED attacks both primary causes 
of pam and dysfunction (1) smooth muscle spasm, (2) mcidence of infection 

alleviates pain—P rompt antispasmodic action relaxes painful smooth mus¬ 
cle along the urinary tract, brmgs qmck rehef to the distressed patient 

ARRESTS INFECTION —Rapid antibacterial action reduces irritation, even 
overcomes infections previously resistant to antibiotics and sulfonaimdes 


URISED -with confidence to reheve frequency, burmng, 
urgency, dysutia, promote rapid restoration of normal urinary function m all 
urinary affections of all age groups. 

1 Stmuas, B., Clin. Mei. Vol. IV No 3 1957 


CHICAGO PHARMACAL COMPANY 

Chicago • San Francisco 
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Gi eater comfoit 

foi postopeiative 
aiid postpaituin patients 


abdo}?iinal distenlwn and uiinaiy letentwn 
can often he pi evented oi piomptly lehcved 
— ivith less need foi uncoinfoi table enemas and calhetcis 



Chloride 

(Bctlisnccliol Chlondc) 


‘Lirecholine’ helps restore normal function after surger) and childbirth 
b) increasing tiie muscular tone of the gastrointestinal and unnary 
tracts Postoperative “gas” pains can frequently be preientcd or 
promptl) rebel ed—mth less need for uncomfortable enemas, intuba 
tion, and suction apparatus Micturition is facilitated—without the 
discomfort and risk of infection mlierent in catheterization 

Admintslralion and dosage ma) be gnen proplijlacticall) or 
tlierapeuticallj after surgerj or cliildbirlli Usual oral dosage 
10 to 30 rag three or four times dail) Usual subcutaneous 
dosage 5 mg three or four times daily 

Other indications ga”tric atony and retention following \agotoni) 
and other surgical procedures chronic functional urinarj 
retention due to aton) without obstruction mepacolon including 
congenital mcgacolon (Hirschsprungs disease), certain ca t- of 
paraljtic ileus, to counteract side elfects of antilijpertcnsui 
ganglionic blocking drugs 

Supplied 5 mg. and 10 mg tablets bottles of 100 
1.CC ampuls containing 5 mg. 

I fccb line I a ir»dr mark of MEftCK, A CO I^c. 

MERCK SHARP &. DOHME, dimsion of merck e. co , isc Philadelphia i, pa 
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PYRIDIUM^RELIEVES PAIN PROMPTLY 

lULMB « v*<om>rMu«nr».#T»tei c »<tJ 

fills the gap between complaint and 
correction of urinary tract disorders. 
In 20*25 minutes, Pyridium gives re¬ 
lief of urinary tract symptoms, even 
before the cause can be effectively] 
treated Diagnosis, antibacteriaj 
action or surgery may take time—bui 
pain relief can be immediate witli 
Pyridium, the standard urinary trade 
analgesic. wARNER-cHii-ooTrr 






For the First Time — 


AMBUTAINER offers its All-Plastic Sterile 
Urinary Drainage Sets with 3/1 6 " lumen tubing 

• Tests have shown 3/16" inside diameter tubing provides free flow of 
clear urine drainage 

• Full four foot length of tubing permits easy ambulation and prevents bed 
accidents 

• Economical—a substantial saving in cost as compared with the larger 
9/32" tubing 

AMBUTAINER also offers a NEW 9/32" lumen tubing 

• Hospital tested, urologist approved for operative drainage where blood 
or debris may block smaller tubing 

• Softer tubing increases patient comfort no arching Less tugging 

• New formula prevents kinking at bed edge 


AMBUTAINER STERILE DRAINAGE SETS 316- 

for pre-operative and convalescent drainage 

AMBUTAINER STERILE DRAINAGE SETS 932- 

for post-operative drainage 

Either size available with Ambutainer (double-vented) Dram Caps 
to fit a wide variety of solution and gallon bottles 

When ordering please specify type bottle 
Sold direct —Catalog on request 



The Ambutainer Company 

159 Christopher Street, New York 14, N. Y. 


malf-Jortite (patenteil) AMBUUHTERH anil (dPjiMe-gedMIRA^^ 







FIRST 

WITH IMPROVED CONTRAST MEDIA 

"Other materials ha^e follo-v\ed uroselectan and only recently 
a new and different compound nas synthesized hy 
Dr V H Walhngford* in this country which has led to 
creation of urokon, hypaque and miokon all of which are 
greatlj superior to any of their forerunners 


f Ntibri &rior ol Rtrfiofoiw end Irt ConUTnitlon lo Uroloav Th# American Jovmol 

ol 75=995 U ey \9561 



Wiokon ts produced by Mallmctrodt 
makers of UROKON® 

Used successfully in millions of coses for these various techniques 
INTRAVENOUS UROGRAPHY, RETROGRADE PYEIOGRAPHY, 
CHOLANGIOGRAPHY ANGIOCARDIOGRAPHY, TRANSLUMBAR 
ARTERIOGRAPHY NEPHROGRAPHY and CEREBRAL ANGIOGRAPHY 

Uroton Sodium IBrond of Sodium Acelnzoote] is available for specific uses 
in three concentrations 30% 50% and 70% 




! 


SECOND S , ALIINC.EODT SirEETS ST lOUIS T , o 7 ^ COED STREET NES7 TOEC 8 N Y 
CHICAGO ClMCmNAT, CEEsElArO DEIEOIt LOS ANGEIES PHIIAOELPHIA SAN FEAMCISCO 
lU CANADA MAU.NCK»0DI CHEHtCAt WORKS lIMITtO 878 ST PAUL STREET SV MONTREAL 
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For the First Time — 


AMBUTAINER oifers its All-Plastic Sterile 
Urinary Drainage Sets with 3/1 6 " lumen tubing 

• Tests have shown 3/16" inside diameter tubing provides free flow of 
clear urine drainage 

• Full four foot length of tubing permits easy ambulation and prevents bed 
accidents 

• Economical—a substantial saving in cost as compared with the larger 
9/32" tubing 

AMBUTAINER also offers a NEW sisr lumen tubing 

• Hospital tested, urologist approved for operative drainage where blood 
or debris may block smaller tubing 

• Softer tubing increases patient comfort no arching Less tugging 

• New formula prevents kinking at bed edge 


AMBUTAINER STERILE DRAINAGE SETS 316- 

for pre operative and convalescent drainage 

AMBUTAINER STERILE DRAINAGE SETS 932- 

for post operative drainage 

Either size available with Ambutainer (double-vented) Drain Caps 
to fit a wide variety of solution and gallon bottles 

When ordering please specify type bottle 
Sold direct— Catalog on request 


The Ambutainer Company 



159 Christopher Street, New York 14, N. Y. 

makers^^ (pattnteiO AMBULANTEIIW anil (ilouble-veiitearoAII^^ 









SECOriD & t 
CHICAGO Cl 
IN CANADA 


FIRST 

WITH IMPROVED CONTRAST MEDIA 

-other materials have Mtoed uroselectah and only recently 
a new and different compound was synthesized y 

Dr V H Wallingford* in this country which has led to 

creation of urokon. hypaque and miokon all of which are 
greatly superior to any of their forerunners 

, H..hl, .-d edllnrlo. .od,„,«vond.«Cen.,l.„on.nU™,«V Th. Am.llcnn l.mo, 

oI Rotnlgtrw'offV 75^995 (Wov WMl 

•Dr V H W.ll..s<..a er Malliaelnodt Che.W W.rk. .,a.h..«.d 

ft,. „mp.u.d kn.,™ u Ureken S.dlm Brand ^-_ ^ 

of Sodium Acetriroate m 1945 


NOW another progressive step 


/ 

/ 


1-. 



Miokon IS produced by Mallinckrodt 
makers of UROKON® 

Used successfully in millions of coses for these various techniques 

INTRAVENOUS UROGRAPHY, RETROGRADE PYELOGRAPHY, 
CHOLANGIOGRAPHY, ANGIOCARDIOGRAPHY, TRANSLUMBAR 
ARTERIOGRAPHY, NEPHROGRAPHY and CEREBRAL ANGIOGRAPHY 

Urokon Sodium (Brand of Sodium Acetrizoote) is available for specific uses 
In three concenlrolions 30% 50% ond 70% 


f ' ' * ‘ 

\ ' f I ^ t I ^ 

lAiiimcrsooi sisEETS si louis i no t' gold sheet ne\/ york a n y 
nClNNATI CIESELANO DEHOIT lOS ANGEIES PHILADELPHIA SAN FRANCISCO 
HALLINCKIODT CHEMICAL WORKS LIMITED S78 ST PAUL STREET W MONTREAL 
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"more than a simple tube..." 
anatomically complex . 

with a tortuous network of periurethral glands . . . 
highly susceptible to localized infection . , , 
a frequent source of pelvic distress.** 

BEFORE the menopause 

bacterial urethritis... 

infection and pain yield quickly^ to 


FURAOIN 


® 

BRAND OF rilTROFURAZONC 


urethral suppositories 


antibacterial . . . anesthetic . . . gently dilating 

E^ch Suppository contains Furacin 0 2 % and 
diperodon HCl 2% in a water—dispersible base 
Hermetically sealed in silver foil, box of 12 

1 Wharton L R in Campbell II Urology Philadelphia and 
London, W B Saunders Company 1954 vol 2 p 1390 et seq 

2 Barrett HE J H Ass Alabama 26 144 1956 

3 Youngblood V H J Urol Balt TO^ 926 1953 

O NITROFURANS-a unique class of antimicrobials- 
products of Eaton research 
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iixTSR tne menopause 

1 Postrenopa-csal urethritis - 
pretreatrent urethral saear Absence 
oi nomal comiiied squanous cells 
2. After 2 -Keeks' treatnent Kith 
FURESTROL Sippositories — squaaous 
cells reflect health" nef epitheliun 


cytologically complex , 

Kith a nucosa affected bv estrogen deficiency . . . 
reflected by postnenopausal atrophy nth susceptibility 
to infection . . a frequent source of pelvic distress.'* 

postmenopausal urethritis . 

"progressive nistologic normalisation" 
parallels rapid syaptocatic relief^ nth 



suppositories 

ESTROGZA’IC . . 

antibacterial... anesthetic ... gently dilating 

Each Furestrol SupposltorF contains Furacin 0 7^ 
diperodon FCl 2S ana dieth-lstiltestrol 0 00775i 
(0 1 rg ) in a Kater-dispe-s.ble base 
Femeiicall, sealed in orch.d foil, box of 12 

4 Toungblcod V H Toolin E V n.ll.ans J 0 and 
Kicrelsliel P T- So-fheast Sect U-ol Ass 
{to be p-blisbed) 5 Toughlood V h Tonlin E 1! 
and Davis J E J t-ol Ball 7= 150 1957 


E A T 0 


laboratories, 1, OHRICH 


'! E TT Y 0 =■ ft 



In urinary-tract infections 




KiiranE;R.T-!nT3iimnv!iHe 






SUSPENSION 


TABLETS 


y [LF©: 


Triple Sulfonamides, Wyeth 
[Tnsulfapyrimidtnes Sulfadiazine 
Sulfameraztne, Sulfamethazine) 




Pliiljdtlphu I P» 


Thri jdrBlrlfTTitnt ce<v* 
form ta tht Cod» for 
Ai»eflp?tn(C#ri*ftirn 
















I 

I 




« 


« • 






9 






A POINT OF VIEW IN ’55 “At this time, it appears that the problem of anti¬ 
biotic-resistant bacteria is the greatest fear m the future with chronic mfections 
of the urinary tract 

A POINT OF FACT IN ’58 “ This prediction has proved to be correct for 
both gram-positive and gram-negative organisms ”- 

. .WITH ONE NOTABLE EXCEPTION “ studies indicate that microor¬ 
ganisms, m vitro and in vivo, do not appear to develop resistance to Fukadantin 

for acute and chronic 
genitourinary tract infections 

FU R ADANTIN ^ 

bnnd of nitrofurantoin 


AVERAGE FURADANTIN DOSAGE In acute, complicated or refractorj cases and m 
chronic infections—100 mg q i d , with meals and with food or milk on retiring 

REFERENCES 1 FUppIn H. F VlnlnU M, Month. 82 «S 1955 I. CnsweD H. T., et »t Snrr Cm. 
Ob»t. lOS 1 1958 3 Nwhitt. R. E. U Jr., and lounc J E. Obet. Gm N Y !• 89 1957 


NOW, for hospitalized pabents, for severe urinary tract mfecbons when peroral 
admuustrabon of FuradanTOi is not feasible and for senous mfecbons as 
sepbcemia (bacteremia) FURADANTIN IntraVCnOUS Sollltl07l 


.TROFURANS a tjcic class of antimicrobials 
■■er antibiotics nor sulfonamides 



N LABORATORIES, NORWICH, NEW YORK 
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NEW 

AUTOMATIC RECORDING 
UROFIOMETER 

For Roufine Office Practice 

By Joseph J Kaufman, hA D 

Provides a simple, objective, painless test of void 
mg velocity in normal and many abnormal condi 
tions Aids in determining degree of obstruc 
tion from various causes, and postoperatue 
improvement Simple, compact, inexpensive Pro 
vides a permanent patient record on an inklcss 
chart 

Ask for complete details 


Mueller & ca. 

330 South Honore Street 
Chicago 12, Illinois 

Oallai Houston • Los Angelos Rochoslor Minn. 



RADON 


r 


SEEDS 




OR safety and reliability use comaosite Radon seeds in vour cases 
requiring interstitial radiation The Comoosite Radon Seed is the 
only type of metal Radon Seed having smooth round non-cutting 
ends In this type of seed, illustrated here highly magnified Radon 
is under gas-tight, leak proof seal Composite Platinum (or Gold) 
Radon Seeds and loading slot instruments for their implantabon 
ore available to you exclusively through us Inquire and order by 
moil, or preferably by telegraph reversing charges 


THE RADIUM EMANATION CORPORATION 

GRAYBAR BLDG. Telephone MU 3-8636 NEW YORK 17, N. Y. 






THE JOl R\ iL OF I ROLOGY 
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FEATURES: 


The already superb Fontar* optical system has been 
improved in this new BB' series of non rotating 
National cystoscopes The field of vision has been ren¬ 
dered brighter and eye-fatigue further reduced 

*Now the telescopes and sheaths of the 'BB' cysto¬ 
scopes and panendoscopes are completely interchange- 
oble with like instruments of American manufacture 



■ _ 


Have your nurse write us for detailed folder “BB" series 



national electric instrument division 

2-21 CORONA AVENUE ELMHURST 73, NEW YORK 


iJANtjrACTU«cirs or oTc*c«pt» e^nTMALtfeworci cyitcsw^ci PKocretcopct 

MAIOPHAKYMCOSCOPtf H TST CMPtCOPCA ttCMDIOOSCOPtS CAUTIKT ICTS ■IDICtl. M(ADl.A«Pt 
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an 

effective 

adjunct 

to 

Cancer 

Surgery 


CLOBPACTDTXCB 

When used for topical antisepsis, CLORPACTIN® XCB is capable of destroying 
viable cancer cells, to minimize danger of local i ecurrence or metastasis without 
toxicity or destruction of normal tissue**’ 



Available in units 
of 4\5 gram bottles 
from drug wholesale)s 
everyiUierc 


® Trade mark reciatcred fn the prfncfpal eounlrfc* of the world for 
a brand of monox>ch!oroscne a stabilized bulTered orjrnnic hjrpo- 
chlorous acid dcri\ati\c 

n »Cf O/fP/tCT/A A Surpieal Adjunct Antimfcrcbial and Turner^ 
cidal rroprrttea Glicdmnn M Grant FL Vestal B Ropers C 
Karlson K E Presented at the Surpleal Forum of the American 
ColJcpc of Surpeons October 17 1957 


Pharmaceutical Division 


GUARDIAN CHEMICAL CORPORATION 

38 15 30TH ST . LONG ISLAND CITY 1. N Y. 
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DICOaVIK —■ tor the palliation ol 
PROSTATIC CARCINOMA. 


Medloal Slreotor's 
Report # 3 


October, 196T 

Tbe February. 1957 Bulletin of the New York Academy of Medicine presents 
a transcript of a panel discusBion on the management of proetatlc 
obstruction Tbe panel group consisted of Doctors Herbert Brendler 
John K Lattlner, Victor F Uarehall, Fedor L Sengler, and was 
moderated by Doctor Robert S Hotchkiss In the section of the meeting 
dealing with proetatlc oaroinooa there were sereral Interesting 
observations “ 
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so FUNDAMENTAIYOU KNOW IT WORKS 

NEW FYRtDIOITl'^'fff 


r»<t^a»»-T s tr rrt l 



Relief of painful or uncomfortable symptoms quicldy, prompt, efficient control of the mfechon, the 
only sulfa combination vfbcb provides Pyndium m the foil therapenbc dose with only 1 tablet q id. 

P\ndium Tn-Sulfa piwndes the quick and specific local action of Pmdmm for lelief of 
pain, uigonc\ fiequenc\ and noctuiia The tiiple-sulfa component is a therapeutic stnndai’d 
\Mth \\ell-estabh<;hcd advantages ovei single •sulfonamides bioadei, moie efficient antimicro¬ 
bial attack inciea-sed •solubilitv at normalh acid levels of uiine (pH 5 5 oi less) piactical 
elimination of ceitain side effects (iiritation, hematuiia), leduced sensitization piababilitv, 
significantlv highei, moie prolonged sulfa concentiations at lowei dosage 

W A RNER-CHIUCOTT / OVERT 00 V E«RS OF SERVICE TO THE MEDICmL PROFESSION 
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dyclonine hydrochloride 


the unsurpassed topical anesthetic 



for 

instrumentations 

examinations 

pain 

pruritus 

DYCLONE does more safely than any 
other topical anesthetic because it is 

fast-acting 

long-acting 

antibacterial 

antifungal 

nonsensitizing 

supply Dyclone Creme tubes of 1 oz i ith 
rectal applicator Dyclone Solution bottles 
of 1 and 8 oz 



PITMAN MOORE company 

DIVISION or ALUEO LABORATORIES I 1C 
INDIAHAPOUS e INDIANA 
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To reduce the risks in TUR surgery 
mor^^urologists are changing to 



Cytal 

the nonhemolytic, isotonic irrigating fluid 

because 


Cytal is safer 

• surgical mortality is reduced—when isotomc ungatmg solubons 
were used instead of distilled water in 2492 consecubve transu¬ 
rethral prostabc resecbons, only 0 96*7 mortahty was reported • 

• hemolysis during resechon is prevented 

• hard clots are not formed on prostabc bed — \ enous ooze readily 
washes away 

• opieratmg bme is shortened — loop need not be removed from m- 
strument to dean off dotted blood 

• free of ammo aads or mtrogen which can metabohze mto tone 
ammoma. 


Cytal 


is more convenient 


• opbcal quahbes are excellent—" Cytal was sdected from a 

choice of 30 nonhemolybe solubons because of its opbcal supien- 
onty when viewed through the lens of the resectoscope.”- 

• postoperabve rmgabon is required less frequently than when sahne 
IS used 


• tendency of blood to form free dots or fibnn masses m the bladder 
IS reduced 


• imgabon catheter does not become obstructed by dots 


C\ TAL* IS a\-ailable in sterile pyrogen-free 1 liter SafbflasVs® 
ready for immediate dilution and use 

* A cooc»Ptr3t<d foIaUon of bexitols mnA pirmb«t2S 


1 Crwvy C D S u r gery 39 IBO 1«>56, 

2, Sdm3t« R. L. Hammer H aod Reyoolds. L. R. 
J Uroloiof 7J 656 l<iS4 


Aik yoor 
Cvfftr mon 
for rrpnnh end 
litf fotgr* or writ* 
to Dep! 30-F 



CUTTER LABORATORIES Berkeley, California 




THE jouny il of i ]iolog\ 


new potent narcotic analgesic 




unsurpassed even for 


' orally potent • consistently 
gives profound relief 
minimal side effects 


Additional information to ph>ficians on request* 
Subject to Federal Narcotic Law 
IXIUTIVE !■ A (r»d^m«rk o( M«rck tt Co Ine. 


M©p 


MERCK SHARP & DOHME 

DIVISION OF MERCK & CO Ixc PHILADELPHIA I PA 


Radon 

When interstitial radiation 
IS indicated, the ALL GOLD 
radon implant is recom¬ 
mended 

Our radon implants are ALL 
GOLD—24 Karat—and 


excellent for intratumoral 
implantation 

High temperature steriliza¬ 
tion IS possible with utmost 
safety 

Accurate dosage is assured 
because the ALL GOLD ra¬ 
don implant is sold with a 
guarantee as to radon con¬ 
tent at hour of use 


Prices and Literamre on Request 

RADIUM CHEMICAL COMPANY • Inc. 

l6l East 42nd Street, New York 17, N Y 
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Perhaps the most 
effective sulfonamide 
available today 
for minary infections 




Continuing studies sho\\ that Elkosin is one of the safest and 
most useful antibacterial agents knonTi toda\ For example 
recenth the results of sulfisomidine [Elkosin] theraps 
i\ere etaluated in 55 additional patients tvath unnar) tract 
infecuons 31 is ere cured 4 showed a good response 
With no attempt made to maintain an adequate daih fluid 
intake or alkalmization of the unne no renal or hematopoi¬ 
etic toxiati occurred. * 
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m mfeitility. 


Cytomel* 

5 mcp & 25 mcp (•icorcd) tal)lets 


M\LE—' In our experience nc lia\e found tlial the 
most elTectne hormone for ii^e in male inferlilit\ is 
Iiolh)ronine [ C)tomcl J 

Reed DC Browning W H and 0 DoomII II F 
Male Infertilitx Diagnosis and Treatment 
Seienlifie Section of Clinical Session of A M \ 

Philadelphia December 3-6, 1957 

FEMtLE —"As to the use of 'CjtomeJ in llic la-i of 
the infcrttle female a definite place has l)ccn found for 
this drug mainl) [in] women who ha\e 
poor oxulation patterns 

Queries and Minor rentes J \ M \ 

195 1223 (iNoa 2) 1957 

Smith Kline & Krenc/i Kibomtonr^, Plnlfiflrlpliifi 

*Tf1 Rsj US Pat Oft lor lijIhyroBinf SKF i Imj-'cihiricn o-or tT3 
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Squibb Sodium and Metbylclacamlne Dlatrlzoates and Neomycin Sulfate 


jot maximuviopacification whenui'inanj 
tract infection is pi esent or suspected 

Retrografin provides the same excellent film 
quality exceptional patient toleration and 
optimal convenience in retrograde pyelography 
as that provided by Renografin 30% And, in 
addition, it contains 2%% neomjcin (as the sul¬ 
fate) for w idely effective bactericidal action m 
cases with proved or suspected urinary tract 
infection Supplied in SO cc vtals 

RctroRradc pyelography with either Retrogra- 
fin or Renografin 30% is especially useful when 
poor kidney function makes other procedures 
impractical, or when retrograde study will 
provide supplemental diagnostic information 


foi routine retrogi ode pyelography 

RENOGRAFIN 30% 

Squibb Sodium and MethylBlucmmlne DIatrlioata 

Its excellent local tissue tolerance and 
proved systemic tolerance, even in the 
presence of pjelo-renal backflow, make 
Renografin 30% the preferred agent for 
routine, optimal density retrograde pye- 
lograms Supplied in SO cc vials 


Sqjjibb 



s<]uibb Quahtu-the Priceless Ingredient 


THE fOi /f\ {L OF L EOLOGi 




THE JOURNAL OF UROLOGY 


33 


UduiuiI Airtibacleriil ind Anti Inhcths ProperUet. More rapid absorption 
higher and better sustained plasma concentrations more 
soluble in acid unne than other sulfonaimdes freedom from 
crystalluna and absence of significant accumulation of drug even 
in patients with azotemia i 

Unpretedenteil Low Dongs Less sulfa for the kidney to cope with 
yet ftilly effective A single daily dose of 0 B to 1 0 Gm (1 to 2 
tablets) maintains higher plasma levels than 4 to G Gm daily of 
other sulfonamides—a notable asset in prolonged therapy * 

How Control Oter Snlfonamlde sontlttve Organltmt. Kynex maintains the 
prolonged high tissue concentrations of primary importance in 
treatment of unnary infections a therapeutic asset toward 
preventing manifest pyelonephritis as a complication of persistent 
oactenuna during pregnancy and puerpenum Maintenance of 
sterile unne in such patients was accomplished with 1 tablet of 
Kwex daily > 



Dooige The recommended adult dose is 1 Gm (2 tablets) the first 
day followed by 0 5 Gm (1 tablet) everv day thereafter or 1 Gm 
every other day for mild to moderate infections In severe infec¬ 
tions where prormit high blood levels are indicated the initial 
dose should be 2 Gm followed by 0 6 Gm every 24 hours. Dosage 
in children according to weight i e a 40 lb child should receive 
K of the adult dosage It is recommended that these dosages not 
be exceeded 


KYNEX-WHEREVER SULFA THERAPY IS INDICATED 


Tffrfflts Each tablet contains 0 6 Gm (7^ CTams) of aulfame- 
thox> pjTidazine Bottles of 24 and 100 tablets 

Synip Each teaspoonful C5 cc ) of caramel fla\ored syrup contains 
250 mg of sulfamethoxypyridazine Bottle of 4 fl oz 

References 1 Gneblc, H C and JacKson G G Prolonpcd Treatment 
of Unnary Tract Infections %hllh Sulfameihoxypyridaxlnc England 

■{ 'fed 25R 1 7 1958 2 Editorial England J Med 258 4S-49 

1958 3 Jones, W F Jr and Finland M Sulfamcthoxypvrfdazfnc and 
Sulfachloropyridazinc Ann ^eH 1 orA. Acad Sc 60 473-J8‘< 1957 

•Rep U S Pal Off 


LCOCRLC LABORATORIES 
a D *ien of 

AMERICAN CYANAWIO COMPANY 
Pearl R ye New Yor* 
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Mm/... 


SWEDISH 
UROLOGICAL TABLE 


Available with X ray lube support, bucky, and 
all other accessories 

Can be used for radiography and fluoroscopy 
v/ith and without image intensifler 



WE INVITE YOU TO VISIT 
OUR BOOTHS IN STOCKHOLM 

The International Society of 
Urology Eleventh Congress 
June 25 to July 1 1958 

American College of Surgeons 
Sectional Meeting July 3 to 
July 5 1958 j 
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^ of Radioactive Isotopes 


Coxitexxts 


How to evtabllah yottr radioactlre Uotop* program 1 

Evaluation of thyrtild fonctloa ualns racUolodlAe 2 

Studlaa of Vldnoir function witb radioactlva dlodraat 4 

Eatlmatlon of cardiac output witli radlolodinatad 

aerozn albumin B 

Evaluation of Uvar lonctioo witb radioactive maa l>ancal 8 

Blood and plaama volume maaauromanta uatnc 

radioiodlnatad aerum albumin 10 

Maaaurement of r«d cell maaa with radloebromlum U 

DlaenoaU of pemleioua anemia with radloeobalt Vitamin Bo 14 
Fat dlceatlon and abaorptlon with radlolodlne 

labelled triolein 10 

Seannlnc body areaa for radlolaotope concentratlona 13 


ttte vr h d u-ckieaco Cwporv ■ 
tt3 M #«l Co* 6 rv*t. 10 


ylr mwe/ear • citeayo 

^ m * 01 IM men c kiu «. miiiri 


exid. for tlxis ix]L£orxn.a.tioxi. oxi use of ra.dioisotopes 


\Vc •Kill be happ) to send jou this nev, 
btocUutc outlining topical ptocedures and 
instrumentation rctjuircd for the most 
important clinical radioisotope studies Just 
mail the coupon No obligation of course 


l^y /rtf c/ear - cA/caffq 

^ Jjl A » 1 U till SIIKI (Bittto It IlllaOli 


NUCIEAK-CHICAGO CORPORATION 

221 AW Erie St Chicago 10 Illinois 

PIwc mail me a copy of Diagnostic Applications of 
RadioictiNt Isotopes 
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STABLE! 
READY TO USE 


BICILLIN^ susph.°Jo"n^ 

Benzathine Peniciltin G, Wyeth (Dibenzy/ethyfenediamine Dipenicilfin G) 


A Superior Oral Penicillin for Children 

SUPPLIED Cherry flavor —300 000 units per 5 cc fsp bottles of 2 fl oz 
Custard flavor —150,000 units per 5-cc tsp bottles of 2 fl oz 



© 

Philadelphia I Pa 








BR OWN- B UERGER 


CONVERTIBLE CYSTOSCOPE 
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></ 


The Brown-Buerger Convertible Cystoscope represents one of 
the finest achievements in the art of instrument making Special 
attention has been given to the structural details of this instru¬ 
ment The various parts are superbly finished and carefully 
assembled thereby assunng long dependable service 

In quality and workmanship it ranks with cystoscopes in the 
higher price field and jet the moderate cost of the Brown 
Buerger Convertible Cjstoscope makes it not only available to 
the established urologists, but also to those who arc about to 
start a practice in the specialtj of Urologj 

The complete combination of this instrument consists of 
Examining Telescope, Convertible Telescope with fin, 
Concave Sheath Convex Sheath and obturator to fit / 
both sheaths Standard accessories are included / 

Five other combinations arc available and have / / 
made this instrument very popular for at a moderate /// 

cost It represents an armamentanum which will /// 

cover a large vanety of work /^/ 

Adequate illumination is provided and with /// 

the Examining Telescope it is possible to ob- /// 

tain excellent views of the intenorof the blad- / f / o 

der and to make a thorough examination / f / insi 





It/ 



// 


/ £ / The 21 Fr Telescope, 

/ f / removable, with fin in 

/I/ place, accommodates two 

/ / No 6 Fr catheters and permits 

f / ureteral cathetenzation with a 
/ minimal of trauma and prime con¬ 

sideration for the patient s comfort 
Produced in sizes 24 Fr and 21 
Fr both telescopes accommodate any 
of the A C M I flexible 11 Fr operating 
instruments 


OrificeoTUI-t 
reler a 


Orifice ofriiilTi 




V-■ ^ 


ureter. 






ui uit 


lumor 


CATHETER CAPACITIES 


24 Fr Telescope, removable with fin in place 2—No 7 Fr 

24 Fr Telescope removable without fin 1—No 9 Fr 

21 Fr Telescope removable with fin in place 2—No 6 Fr 

21 Fr Telescope removable without fin I—No 8 Fr 
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c^mciicafi Cystoscope ^Olaf^o'isjnc. 

P PFIHAM PARKWAY PFIHAM MANOR, N Y 


PEIHAM MANOR, 


The Jocbsu. of I/roloot 
^ol ■'i No f June 1'^*' 

Pnn'ci tn f S 4 

HETEROTOPIC OSSIEICATIOX IX THE ISCHEIMIC IHDXET OF THE 
RABBIT, RAT AXD GE'IXEA PIG 

J B BRIDGES 

Troiii the Anatomy Department, Queen’t Lnucr’iily, Belfast, A orlh Ireland 

It lb ^\cll kiioini that ligation of the renal ^essels in the rahhit leads to bone 
formation in the ischemic kidnea (Sacerdotti and Erattm, 1902, Pochlrl‘^slv^, 
1901, M i\imo\\, 1906, Liek, 1908, Asami and Dock, 1920), but so far this has 
not been reported in other anmiaP It has been suggested (Huggins, 1931) that 
snnaaang ureteric transitional epithehum naaj he responsible for iiutiating the 
bone fomaation, for ossification starts just beneath the transitional epithehum 
of the urctenc pehas, and bone is found around grafts of bladder mucosa to the 
rectus sheath m dogs (Huggins, 1931), and cat (Johnson and IMcIMinn, 1956), 
while Huggins, IMcCarroll and Blocksom (1936) reported similar findings in rats 
and guinea pigs, though Huggins (1931) was successful in one onh of si\ bladder 
mucosal grafts in rabbits 

The In-pothcsis that the epithehum of the ureteric pehas is responsible for 
inducing bone m the ischenuc kidnea of the rabbit ecadenth need« further 
maestigation and it would help if the phenomenon could be studied in other 
aiiimah aho It was decided, therefore, to look for bone induction aftei ligation 
of the renal a easels m the rat and guinea pig as aaell as the rabbit, and to studa in 
detail the histological changes foUoaaang ligation, m the hope of eluciditing the 
role of the transitional epithelium Ligation of the testicular and ‘^picnic acssels 
m the labbit uid rat aaas aho earned out to -^eeif honcfoimation could he induced 
ba c\pcnmcnt il i«chemia in these organs also 

aiaTEiUAL \ND aiETuons 

I nder ether anesthesia the kidnea a\as exposed through a left dorsolumbar 
incision in 12 rabbits, 10 rats, end S guinea pigs Ihe ureter aaas carcfulla sepa¬ 
rated from the renal irtera and aem, and these acssels were ligated with linen 
thread, the ureter not being included m the ligature The kidnea was then re- 
tunicd to the abdomen, and the aaound closed m lajers 

Vfter pcnocls a ara mg from 4 up to 195 daa s the animals aa ere killed The kidnea 
was dissected free from adhesions, remoacd, fixed m formol-salme, decalcified in 
5 per cent tncliloracctic acid, and embedded in paraffin a\a\ Sections were 
St lined cither aaath oigcrt’s iron hem itoxahn and a an Gieson or w itli B ilcler s 
retienliii stun 

In 2 rabbits killed iftcr 7 iiicl 14 da\s, the entire uiimal a\ as perfused walh 
Inclii mk immediatela after dcith ba means of a eaimula m«erted into the left 
a^ciitncle I he kidnea w is then remoaed, dehadritcd and embedded in celloidm 
Sections uit It 10/I were hghtla eouiiferst lined aaath iron hem itoxa lin iiicl a an 
Gieson 

Hie kidnea of another nbbit w as remoaed ifter40dias fi\e<l m neutrdircal 

\rr( pteil fur inilOir ition Dcri nil>er 27, 10 ',7 



904 


J B BRIDGto 


80 pel cent alcohol, dehydrated ind embedded in telloidin Sections cut it tO ^ 

Berc examined foi alkaline phosphatase actiMt> 03 Gomoii’s (1031) oiigmal 
method, and by the a/o-dye-couphng technique of Sehgman and IMinheimei 
(1949) 

In 8 adult rabbits and 5 adult rats the testis \\as pushed out of the sciotum 
into the abdomen, exposed through a low midlme incision, and then tight hgi- 
tuies of linen thread weie placed around the pedicles at its upper and lower 
poles befoie closing the wound Lastl}^ in 2 rabbits the splenic ailci\ iiid \em 
weic isolated thiough a left subcostal incision and ligated with linen thro id 
One hundred da 3 's aftei operation all these animals aaere killed and the testis 01 
spleen lecoaeied and studied histological!} 

RESULTS 

Legation of renal vessels in the rabbit Kidne 3 's lecoaeied 4, 7 and 14 da 3 s after 
ligation weie of noimal size, daik led in coloi and of a soft, fiiable consistcnc} 

Sections shoaaed h 3 'ahnc degeneration of the entiie tubulai S 3 ’^stena with some 
leukocytic accunaulations beneath the capsule The transitional epithelium of the 
uicteiic pehis, howeaei, stained normally Specimens injected 7 and 14 da 3 'S 
aftei ligation showed a well a asculanzed zone 111 the immediate aicinity of the 
pchis and small xcsscls entering the supeihcial pait of the necrotic coilex fiom 
the capsule The three specimens examined after 40 days weie small, pile ind | 

haid, and weie gntt}" on sectioning The medulla was 1 irgoly lepl iced b}" dense j 

hbious tissue, and this had begun to spieid into the cortex between the ncciotic j 

tubules In the medulla especnll}'^ there weie accumulations of inflammatoi} I 

cells Ti abeculae of meiiibi me bone were piescnt m the fibious tissue imnaediatel} ^ 

beneath the transition il epithelium, aahich was thickei than normal and showed j 

mitotic figures I 



I ir 1 H kl(lnf'\ UK) <lii\- after Illation of \C'-iel-< Meiliillii is riplintil !>' Lmu 

trUx-tiilac inter-per'Oil «itli liemopoHtir marrow X il 


t 
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Intense ilkiline pho'phitase Acti\it\ mts present in the epithehuni, in the 
cells around the bone and in a patch of fibrous tissue adjacent to the epithelium 
In spite of the hardness of the organ, how c\ er, there w ns little e\ idence of calcifi¬ 
cation outside the bone 

-Vfter 70 dais the kidue\ was small ind stouc hard Bone was present just 
beneath the uretenc pehas The epithelium was hjTierplastic and cords of cells 
could be seen extending from it mto the fibrosed medulla Hj almized tubules 
were still present in the cortex, mto which a few blood icssels had penetrated 
from the capsule 

Aiter SO dac s the medulla around the uretenc peUns w as i eplaced bj c incellous 



Tig 2 Rabbit kidnc\ 100 da\s after ligation of \csscls 1, bone is seen incorporating 
collagenous fibers of renal oortex D, bone formation extends info cortex resembling cm 
pin seal plate X 100 ' 
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Fio 4 Rnt kidno\ SO da\s after ligation of icsscls 1, cords of transitional epithelial 
cells are seen apparenth migrating into medulla J5, same speeimcn as 1 shows bone m 
duction at distance from ureteric epithelium but in close association with cluster of mi¬ 
grated transitional epithelial cells X 450 



Fig 5 Rat kidnc\ 140 dais after ligation of acsscls Bone formation is well established 
in medulla and catends into cortical zone X 15 

bone containing hemopoietic marrow, the rest of the metlulla and miicli of the 
cortex being occupied ba deiibc fibroiia tissue Residual tubules were undergoing 
erosion b} multinutle ited gi int iclls 

.Vftcr 100 di\s i- spctimens) the mcdulli iiad iieeii completel} replaced i )3 an 
ObSicle of bone with liucr'nn systems and hemopoietic marrow (fig 1*) 
Bone was iBo extending out into the lortex, iniading dense fibrous tissue m 
somepliocs (fig md m is^cs of c deified In ilmircd tubules in others (fig 

o 1) dhe id\ ance of ossifii ition into the latter resembled cndochoiufral ossifi- 

c'ltion, the ( deified tubules p] i% mg the role of i ih died t arid igc 

• Wcigcrt’s iron hcmatowlin ind \an Gic on stain 
t Wilders reticulin 'tain 





Fig 6 Samp =pecimcn a> figairp 5 4 clo'Cno^* of pcrsi^tinp transitional cpitholium 
of uretenc ppKi^ to indimod bono i* soon cords of migrated transitional epithelial 
cells are 'een within hater^ian s\stems of bone in close provimit\ to osteogenic cells lin 
mg lK)n\ surfaces X 450 

.\fter lOa da\s (2 specimens) the kidnccs consisted chieflc of dense \ascular- 
ized fibrous tissue and tubular remnants The fen bone spicules present nere 
undergoing osteoclasis In one of the specimens hotreccr aoung cartilage tris 
seen in the fomi of isolated nodules within the fibrous tissue near the bone (fig 
3*) The transitional cpithehum still stained nomialla and contained mitotic 
figure' 

Linatxnn of renal m (he rat After 40 daas (2 specmieiis) the kidneas aaere 

a era 'imilar to tho-^ of the rabbit at the same stage except that no bone was 
present 

\itcr 70 daas honcaer, all throe spccmicus showed a iraang anaounts of bone 
aaath hemopoietic marrow aahich had partla replaced the medulla and aa as ex¬ 
tending into the cortex in the wake of dense fibrous tissue 

Vftcr SO daa ' the taao specimens both showed bone fonnition In one cords of 
cpithclnl tells were seen extending into the medulla from thehning of the ureienc 
pelaas (fin 4 I*), and isol ited pieces of bone had formed a era close to some of 

tlie-e (fi" 4 /?*) Bone w is also present m the kidnca at 100 daas but this speci¬ 
men w 1 ' tomplicatetl ha the presence of an abscess at the upper pole 

Vt 140 du' (2 spctmieiisl bone had replaced the medidl i and much of the 
fibro'Otl (iiritx (fiz I*) The epithcbum of the nrctcnc pelau' was thickened and 
torcl' of tell' extended fnim it into the mter'ticc' of the adj leom camellous 
bone (fi_ (i*i 

1 xnatum >f rtnn! ii- h xn (hr Quiiua pxa tMthout ext option the kidneC' be- 
I mu gro"la infected nid were largcla rcpi iced ba ib'Pt" 0 ' Iloweaer the 
trm'itionil epithelium 'iiraiaetl and st unetl nomialla In twti 'petmieii' ifter 
KMl tlia' bone w i' pro'tnt in i relitiaela thick zone lu’iu itli the cpitbclmm 
* ttiicc'r - iroa Ic mloa-tbn and aan GiCson »tain 
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Fig 7 Guinea pig kidnej 100 days after ligation of vessels A, bone formation seen in 
renal medulla, beneath persisting transitional epithelium of uretenc pelvis B, transi¬ 
tional epithelial cells of uretenc pelvis are separated from osteogenic cells lining bone 
surface by layer of spindle shaped cells which serve ns penosteum X 450 

(fig 7, A*), separated fiom it only bjr a veiy thin layer of fibrous tissue which 
sensed as a periosteum (fig 7, B*) 

Ligation of testicular and splenic vessles After 100 days the testes consisted of 
h3''alimzed tubules suiTounded by dense fibrous tissue, while the spleens were 
almost completel}'- necrotic No bone oi cartilage w as obseiwed in either organ 

DiscnssioN 

These axpenments have shown that bone formation follow's ligation of the 
renal A'essels as consistently in the rat as m the rabbit, and the histological 
changes are similar in the two ammals For some reason the gmnea pig kidneys 
all became infected, but in spite of this bone w as found in tw'o cases The mam 
histological features w ere hyperplasia of the ureteric epithehum wnth a tendency 
for it to invade the medulla, hj'alme necrosis of the entire tubulai system, pro¬ 
gressive fibrosis accompanying revascularization, and bone formation beginmng 
just beneath the epithehum and spreading through the medulla and into the 
cortev, replacing fibrous tissue and calcified tubules along a broad front The 
bone was formed directly in membrane, cartilage being found only m one very 
late specmien after most of the bone had been resorbed Moreover, the bone un¬ 
derwent gradual reorganization, developing haversian systems and a hemopoietic 
marrow The transitional epithehum and the fibrous tissue mmiediatelj' beneath 
it emdently sumi ed owing to its independent blood supplj' from the uretenc 
vessels w'hich were not hgated The fact that bone alwaj's began to form either 
immediatel}' beneath the epithehum, or else m very close pioxmuty to coids of 
mA ading epithelial cells denA ed from it, strongl3' suggests a causal relationship 
betw een the epithehum and bone formation The altematn e suggestion that the 
course of ossification simply follows the pattern of rcA ascuhrization and that its 
association with the epithehum is coincidental, is ruled out by the absence of 
bone formation aiound the capsular blood A'essels inA'ading the cortex It seems 

• 3Yeigert’s iron liemato\-j Im and van Gieson stain 
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bkeb, therefore, th-it the epithelium is responsible for inducing the transform-i- 
tion of subjacent fibroblasts into osteoblasts In this connection it is pertinent to 
report that in current cKperiments intramembranous ossification has been in¬ 
duced under the kidnej capsule in the rabbit foUomng the unplantation of 
fragments of h\nng bladder mucosa, though, surpnsingly, alcohol-fixed implants 
of bladder mucosa m this situation first induced cartilage which was later re¬ 
placed bj bone (Bndges and Pntchard, 1958) 

Win ossification does not occur in the normal kidnej in these animals is diffi¬ 
cult to answer Possiblj prehmmarj’- hjTierplastic changes in the transitional 
epithelium are necessan, for in transplants of the epithehum to the rectus sheath 
m other animals bone is onlj induced near proliferating and actn ely nugrating 
epithelium (Huggins, 1931, Huggins and associates, 1936, Johnson andMcIiIiim, 
1956) It may be that the e\-penmental ischemia changed the character of the 
fibrous tissue, enabling it to respond to the bone-inductor, or chemical substances 
accumulating m the necrotic kidney ma 3 play an essential part Liek (1908), for 
example, behei ed that the accumulation of calcumi salts stimulated bone forma¬ 
tion, but the weight of e\ idence is against this (Asami and Dock, 1920, Huggins 
and associates, 1936) 

The ongm of the hemopoietic bone marrow is a separate problem, but apart 
from the fact that induced bone anjmhere tends to become organized into a 
marrow-filled ossicle, nothing is kiiowm of its genesis The formation of cartilage 
in one ‘-pecimen is w orthx of passing reference for it has nei ei been preiaouslj’’ 
reported It is possibh an altematiic induction produced in areas where the 
blood supply IS inadequate for bone formation (Ham, 1930) IMnle the transi¬ 
tion il epithelium inductor does not at present seem i er} rei elant to the general 
problem of the role of induction in normal bone growih and repair (although 
Gopher ind Kei (1934) and Gopher, Kci and West (1932) haie attempted to 
modifi fnctiire repair m dogs wath transplants nnd extracts of bladder mucosa), 
ncicrtheless it proi ide- an cxpenmcntal method of inducing hetcrotopic ossifi¬ 
cation 


Hie jimuipal coiiduMoiis drawn from this studi ire that bone foniis m 
isthemu kidiieis 111 nts uid guinea pigs as well as rabbits, and that an inducing 
igcnt rele ised from lu perplastic transitional epithelium is responsible for imtiat- 
mg o->'-ifi( It 1011 

The author's gntitiide is due to Professor T I Pntchard for cnticism and 
idiKc ind to Miss V O’Hirc for technical issi^tance He would also like to 
express his thinks lo the Queen’s Uimcrsitx, Belfast, for i grant from their 
n 'C in h fund towank the cost of ici omphshiiig this work 
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f=tudic« on hclcrotopir hone formation J JJv,, 

\|p(l 32 i4) inj() 

'''“gV 's'ials'''" bfi’e-nidrirtilaBe induction III the rnbhU I Vu a , 

toiiiiu <1 11 \\i) Ki i I \ Unlinp of defects of hone trcli Sure 29 G1 1011 
oiiiiii (. 11 Kn J \ xsnUisT S Infliieiiee of bhddi r extracts nnd Most, rcl 
on h. dine of fr-i. Inns „nd bone deftetx I'roc ^oc Exp Hiol 29 010 1012 
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\CETYLSALICYLIC ACID AND SALICYLAAIIDE EFFECT OX 
REY4.L CALCUL03IS IX PATIEXTS WITH SPIX4L CORD IXJURY 

A ESTEs COWERR ant> HERBERT O CARNE, MS 

From the Spinal Cord Injury Sen tee and Lahoralorij Service 1 -1 Ho’ipital Lonci Beach, 

Calif , and Department of Snrgeru ({. rolooy). School or Medtetm, College ot 
Vrt/icof Eranaelf^tt Lo'^ inacla: Calif 

One of the pronuuent comphcations of spiml cord injunes is that of renal 
calculosis Of the 1006 patients with traumatic cord lesions at this hospital up to 
Ma\ of 1955, G9 (6 S per cent) had renal calcuh and up to Mit 1957 100 (S 4 
per cent) out of a total of 1187 patients had calculi Wlule hospitalized, a large 
fluid intake and weight bearing (braces, parallel bars tilt table) are stressed as a 
means of reduemg the incidence of calculosis Few patient:? howeacr, follou these 
dicta after discharge from the hospital hence, ana procedure that could be easih 
adhered to, and which avould either prea ent the formation of c aicuh or the groaa th 
of castuig stones, aaould be useful in the care of the^ patients Tlie reports of 
Pnen and Walker on the beneficial effect of sahcalates in impeding the formation 
of calcium phosphate calculi appeared sufficientla promising a« to warrant a 
tnal in a group of our patients, first because of the simphcita of the regimen and 
secondia because the stones remoa ed from these patients consisted chemicalla of 
a mixture ot calcium phosphate (carboxal apatite) and magnesium ammonium 
phosphate i e , that taTie of stones aahich reportedla aaerc sloaaed m their gro'ath 
ha the utC of sahea lates 


aiETHODS WD aiVTERULS 

Fifteen male patients aged 24 to 42 aaere chosen for the studa aaath no regard 
to lea el of spinal lesion or elapsed penod of time since tlieir nijura aaluch amried 
from 16 to 13S month= Taaelae of the group had ceraacal lesions aahile three had 
lesions at D-4 D-7 and L-l respcctiaela All patients had either passed stones 
spont aneonsla had them surgicalla remoa cd preaaoiisla or had them m situ at 
tlie start of this studa Vll of the group had infected and '^trough alkihnc untie 
The predamnnant org-uu?m was Proteus aailgans folloaaed ba Pteudomonas 
aenigmo'a Aerobicter lerogenes Paracolon and Staphalococcus Most of the 
orgaui'-nas aaere relatlaela msensitiae to the antibactenal agents 
For puqiosc'- of treatment si\ of the patients recetaed aspinia gr 10 t i d for 
penods aaraang from 1 to 11 months and nine aaerc giaen 'aticalamide gr 10 
tid for the :Ninic period of time X-raas aaerc compared before iiid after tlicrapa 
Taaenta four hour unne collcttions aaerc made for three daas pnor to =t artinn 
drug therijaa and at aacckla intera als there ifter for the determination oi ghi 
curoiiK iculexmtion Ciliuiironic acid aa deteniamcfl ba the method of 1 ivh- 
man md i-sotiate> Fm ept for encouraging 1 irgt fliiul mt ikc^ nodicfara lontrol 
w i": e\( rii--cd 

Icccplcd for pul'liruion (irtol>or S fijr 

•an 
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RESULTS 

Of the patients for whom aspum was prescribed onlj'^ one, a patient with a 
cervical lesion who had passed a stone spontaneously pnor to receiving the drug, 
showed no new stone formation or mcrease in size of axisting stones He received 
the drug for eleven months Dunng this penod, his glucuromc acid excietion lose 
from an imtial mean of 450 mg /24 hours to a mean of 1100 mg /24 hours The 
other five patients evpeneuced continual groiHh of existing stones or formed new 
stones as follows 

Patient E M , with a cenncal lesion and no pnor renal surgery, had a stone 
16 mm by 3 mm on the nght side at the start of treatment After 11 months of 
therapy the stone increased to 30 mm by 15 mm The mitial mean glucuromc 
acid excretion of 920 mg /24 hours mcreased to a mean of 1600 mg /24 hours 
under therapy 

Patient, S R , with a cemeal lesion and no pnor renal surgery, had a nght 
single stone of 10 mm diameter, which after 11 months of treatment grew only 
shghtly, but dunng the same penod another stone appeared and grew to 10 mm 
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bv 18 mm The imtial mean glucuromc acid excretion was 650 mg /24 hours which 
increased to 1400 mg /24 hours while recemng the drug 

Patient V , with a lesion at L-1, had a postoperatn e calculus fragment on 
the left side which had grown to 25 rum 63 ’ 15 mm Withm three months’ treat¬ 
ment, the stone had grown to staghorn size The imtial mean glucuromc acid 
excretion was 425 mg /24 hours which mcreased to SOO mg /24 hours on therapi 
Cfig Ij 

Patient R S with a lesion at T -1 and no pnor renal surgerx-, had a left renal 
stone 8 mm bi' 6 mm at the start of treatment which mcreased to 20 mm bi" 12 
mm after 11 months of therapi The mitial mean level of glucuromc acid ex¬ 
cretion of 1500 mg /24 hours was not mcreased b\ the dosage of asprnn used 
(fig 2 ) 

Patient T S , with a cemcal lesion and no pnor renal surgeix , had a r ght renal 
stone 9 mm m diameter which grew to 12 mm after 6 months of treatment 
Dunng the same pencxi a new stone appeared and grew to 5 mm m chameter on 
the left side At the end of the six month penod the right kidnev was sui^caUv 
__ 
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removed because of fulminating pyelonephntis which at the tune of smgery had 
the gloss appealance of hypernephroma The imtial mean value of glucuronic 
acid excretion was 1300 mg /24 horns which was not increased by the dosage of 
aspirin given 

Of the nme patients who leceived sahcylanude, four with cenucal lesions and 
previous renal surgery for calculosis remamed stone free, while two other patients 
vuth ceiwical lesions, one with a 3 mm stone on the left side and one with a stone 
fragment following surgery on the nght side, showed no additional growth 
dunng periods of drug therap 3 % var 3 ung from three to eleven months The imtial 
mean glucuromc acid excietion m this group varied from 200-450 mg /24 hours 
and increased to mean values of 800-1300 mg /24 hours while recemng the drug 
The remammg three patients receiving sahcjdamide, however, had an increased 
stone growth as follows 

Patient J L , mth a cervical lesion and pienous bilateral renal surgery had two 
6 mm diameter stones on the left side prior to therapy, which grew to staghorn 
size mthm nme months of treatment Dunng the same penod, a new stone ap¬ 
peared m the nght kidney and grew to staghorn size The imtial mean glucuromc 



" / 


3-27-S7 r 
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Fig 3 J G, man aged 24 Fracture of C 6, 20 months previouslj com 

Dlate spastic parab SIS belon C-6 Patient had not undergone poor surgerj 

Eefore Ll,cjlam.de therapj vas instituted B, within 7 months 

on left side had grown and, m addition, another stone developed in sa J. 

as two stones in contralateral kidney 
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ncid excretion ivas 400 mg /24 hours which increased to 990 mg /24 hours on the 
drug 

Patient A H , with a lesion at D-7 and pnor to surgen* for renal calcuh had 
two recurrent stones m the nght kidnea of ISnmi b^ 12 mm and 20 b^ 12 nmi 
respectireh, at the tmie therapj was started After eleven months of therap^ the 
two stones showed httle change, but tn o new stones appeared m the same kidnei 
and grew to S mm and 4 mm m diameter The imtial mean glucuronic acid ex¬ 
cretion of 455 mg /24 hours mcreased to 975 mg /24 hours dunng treatment 

Patient J G with a cenacal lesion and no pnor renal surgerj, had a single 10 
mm b^ 7 mm stone on the left side which grew to 15 nmi bj 15 nmi and in 
addition, another 12 mm bi 10 nmi stone dei eloped m the same kidnei and two 
13 mm bv 7 mm stones m the contralateral kidnev within the sea en months of 
therapa The imtial mean gluciuomc acid excretion of 700 mg /24 hours increased 
to 1300 mg /24 hours while taking the drug (fig 31 

DISCCSSIOX 

Chermcal anala sis of mana stones from these patients has shoavn most of them 
to be mixtures of calcium phosphate (apatite) and magnesium ammomum phos¬ 
phate Xo theoretical reason has been advanced to suggest that increasing the 
unnara glucuromde excretion would alter the rate of deposition of the magnesiimi 
ammomum phosphate Howea er, if the suggestion is correct that glucuromdes 
increase the solubihta- of calcium phosphate then the admimstration of aspinn or 
sahcalanude, which mcreases unnara glucuromdes should inhibit the further 
accretion of apatite upon existing stones and in addition prea ent the formation of 
new stones since the nucleus of most stones is apatite That this did not result is 
eaadenced ba the continued growth and/or recurrence of calcuh in 53 per cent of 
the patients m this studa which is considerabla higher than that obsera ed m the 
same ta-pe of patient in preaaous stuches Whether the therapa was responsible for 
the mcreased rate is not possible to sav but it does appear that the drug is avith- 
out merit m preventmg new growth of calcuh in this ta-pe of patient 

Preaaous reports relating the value of mcreased glucuromde output to decreased 
stone formation haa e noted that on 2 gm /daa of aspinn or sahca lanude the out¬ 
put of glucuromdes as detemuned at rather infrequent intera als mcreased ta\ o or 
three tunes Our determinations made neekla, disclosed marked fluctuations in 
output so that it became necessarv to use mean a alues for companson When tins 
na*- done mteresting excretion patterns emerged The mean pretreatment ex¬ 
cretion of glucuromc acid appeared to be related to the presence or absence of 
calculi In patients without calcuh most of the mean a alues were m the 200-400 
mg 24 hour range anth a maximum of 450 mg /24 hours while those anth calculi 
excreted mean a alues between 410-1500 mg /24 hours anth most oa er 450 mg 
hoiirv On the used drug dosage, the excretion of those anthout calcuh mcreased 
threefold (2 5-3 7) but the excretion of those anth calcuh increased oiila twofold 
(1 7-2 21 moreoaer in two cases anth rapidla groanng calcuh, the mean a alues 
of excretion before treatment of 1500 and 1300 mg 24 hour= did not increare at 
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all Since the highest mean glucuromde value obtained on therapy vas 1600 
mg /24 hours, the lack of response of these tivo cases is not surpnsmg 

The obsen^ation that glucuromc acid excretion is normally higher m patients 
with existmg calculi refutes the theory of protection against calcuh growth 
increased glucuromde excretion 

It is mterestmg to note that unfavorable results foUowmg acetylsahcylic acid 
therapy have been found in normal mdmduals with renal calculosis 

SUMMARY 

Fifteen spmal cord injury patients mth a history of, oi existmg calcuh, pre¬ 
dominantly apatite-magnesium ammomum phosphate t 3 ^e, were placed on 
acet} Isahcylic acid and sahcylamide 2 gm /day for periods rangmg from 3 to 11 
months 

The contmual groiHh of existmg calcuh and the development of new calcuh 
durmg therapy were greater than prenously observed for the same type of patient 
vithout any tieatment 

The mean excretion of glucuromdes by patients with existmg calculi is normally 
higher than by patients ■mthout calculi which would seem to vitiate the concept 
of protection agamst calcuh grondh afforded by artificially raismg glucuromde 
excietion levels 
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CYSTIC DISEASE OF THE KIDNEY IN INFANTS 


JOSEPH \\ HOOPER, JR 


Cvstic disease of the kidnej lu infants is an uncommon and senous condition 
\nth usualh graae prognosis The etiologj of cystic disease of the kidnejs is 
obscure and there is no agreement on the mechanism of the end result ^ ^ Potter 
pomts out that i arious t^TDes of cj stic disease are probabl 3 ^ explained not bj 
one theorv but ba seieral There is general agreement that poljcj'stic disease 
of adults aud polj’’cj’stic or multicj stic disease of infants are related but probablj^ 
not the same disease The reports of unilateral cjstic disease bj IMeland and 
Braasch,® Schw artz,® WakelejGoodj ear and Beard,“ Lib and Waud,^ E.a^utch 
and Sanford,and Spence'^ establish this as a chmcal entit 3 The autopS 3 ’^ 
findmgs of Ball and Odel“ in which 13 per cent of 46 cases were unilateral 
support unilateral C 3 stic disease 

Table 1 is a chmcal classification of C 3 '^stic disease of the kidne 3 ^ m infants 
and IS based on a renew of the hterature L’mlateml multic 3 'stic kidne 3 ^ is the 
same as umlateral pol 3 C 3 stic kidne 3 ’- This is not to be confused wath multi- 
locular C 3 stic kidne 3 as descnbed b 3 ’' ^leland and Braasch® and recentl 3 ’' renew'ed 
b 3 Boggs and Kimmelstiel i® Both conditions are unilateral wath a normal 
kidney on the opposite side Sohtarj’’ renal C 3 ’sts are rare in infants with prob- 
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Table 1 

1 ) Unilateral multicystic kidney 

2 ) Multilocular cystic kidney 

3) Solitary renal cyst 

4) Bilateral multicystic kidney 

6 ) Infantile polycystic kidney 

6 ) Adult polycjstic kidneys found in infancy 

7) Calyceal cyst 

ably not more than fifteen cases reported They are umlateral and the treat 
ment is surgical 

Bilateral multicystic kidneys is perhaps the largest chnical group and is the 
same group that Pottei' classifies as the largest group of polycystic kidneys 
In this type both kidneys aie composed of enlarged cysts varying from 1-4 cm 
in size and are found m stillborn infants oi m infants dymg shortly after birth 
Microscopically these kidneys show the same picture as those of umlateral 
multicystic or unilateral poljmystic disease Infantile polycystic kidney forms 
12 per cent of the senes from the Chicago Lymg In Hospital * This type of poly¬ 
cystic kidney of infants is composed of multiple small cysts of a umform size 
extending umformly throughout the substance of both kidnej^s It is incom¬ 
patible with hfe and death usually results m the first 3 to 4 months 

Calyceal cyst or pyelogemc cyst m infants is rare and is that condition re¬ 
viewed by Yow and Bunts These authors concluded this is probably of de¬ 
velopmental origin and only mention one case m mfants ^ 

Fmally there is the adult polycystic type of kidney disease which is seldom 
demonstrated m infancy or childhood because of the absence of symptoms 
and this usually manifests itself later m hfe, usually in the third or fourth decade 
Braasch and Schacht” have pomted out this ma}'' be the result of decreased 
blood supply such as artenosclerosis which is an mtegral part of tlie general 
agmg process 

In the past four years, seven cases of cystic disease in infants have come under 
observation and I would like to discuss these individually at this time 


CASE REPORTS 


Case I D E , a 5k^-week-oId premature baby, was admitted to the hospital 
because of failure to gam weight The birth weight was 3 pounds 13 ounces 
and the weight on admission was 4 pounds 3 ounces The child a as two weeks 
premature There were no brothers or sisters and theie was no known kidney 
disease in either parent The general appearance vas that of a malnourished, 
poor hydrated white female child No masses were palpable The initial im- 
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Fig 1 Both kidnevs are displaced b\ multiple cists mtli len little kidnej tissue 
remaimng 

pression tras that the child was a feeding problem mth dehrdration and emacia¬ 
tion The nonprotem mtrogen was So mg per cent and hemoglobm 13 6 gm 
The white blood count was 27,700 Ci-stoscopic examination was attempted 
two dais foUowmg adnnssion but was unsuccessful as the orifices could not be 
identified The chdd went rapidli downhill durmg the next two dais and 
expired A postmortem examination demonstrated bilateral multici stic 
kidnevs mcompatible with life (fig 11 The patient also had ci stic fibrosis of the 
pancreas A imcro-copic section showed much fibrous tissue and irregular size 
ci sts 

Case 2 J S i three-raonth-old child was admitted to the hospital with a 
diagnosis of pneumoma The patient was one of identical twms bom six weeks 
prematurelv One week prior to admission the patient had an apparent upper 
respirator! mfeetion with resulting poor appetite and anorexia She had been 
taking flmds poorh for two weeks and had been i omitmg mtenmttentlv for 
three weeks pnor to adnussion There were no known famihal diseases and the 
child was idmitted to the hospital ci anotic and with gasping respira^tions In 
spite of pemcillm and oxigen the patient died 12 hours after admission ap 
parenth of re^piraton failure Laboraton exannnation pnor to death rei eaM 
a hemoglobm of 10 gm and unuah-sis showed 1 plus albumin and a few coar^ 
grmular ca-t- The nonprotem mtrogen nas lOG 5 mg per cent 4n autop^ 
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Fig 2 Cut surface of kidney reveals multiple tiny pmpomt cystic spaces measuring 1 
to 2 mm in diameter These are uniform in size and occur throughout entire kidnej sub 
stance 

was obtamed The ooly findnags were enlarged bilateral lobulated kidneys weigh¬ 
ing 89 gm The capsules were strongly attached to the cortex and on cut section 
the cortex could not be differentiated from the medulla Upon close gross ex- 
ammation the appearance was that of congemtal polycystic kidneys (fig 2) 
The kidney substance was displaced by tmy pm pomt size cystic spaces measur- 
mg 1 to 2 mm m diameter Nocystic diseaseof any other organ was demonstrated 
A section showed cysts of uniform size with veiy httle fibrous tissue as compared 
with the first case presented 

Case 5 D S, a three-month-old white girl, was the identical twm of the 
precedmg patient and this patient died three days pnor to her sister’s admission 
to our hospital It was felt the cause of death was pneumonia, and an autopsj^ 
was obtamed Dr J Howaid Smith was kmd enough to send us tins patient’s 
kidneys and the identical picture as seen m case 2 was found The kidneys 
weighed 91 4 gm and the nucroscopic sections were identical with those seen 
m case 2 Both cases 2 and 3 seemed to fall mto the classification of congenital 
bilateral polycystic kidneys 

Case 4 We are indebted to Drs Charles Graham and George Koseruba for 
the opportumty of including this case S P was a new bom child who was seen 
at birth with a large mass filling the entire left side of the abdomen This child 
was a 73^ pound male bora at full term uneventfully At bnth the laboratory 
work revealed 17 2 gm hemoglobin, a white count of 16,550 ivith 44 lympho¬ 
cytes, and 56 segmenters Unnalysis was negative for albumm, cells, or sugar 
An x-ray of the abdomen revealed the entire bowel shadow m the right half of 
the abdomen (fig 3) On physical exammation a cystic mass was palpated 
extending from the costal margm down mto the right pelvis Tins was felt to 
be the left kidney and was considered piobably neoplastic At 3 weeks of age, 
the patient was explored through a left rectus incision and a large multicystic 
mass, filling the entire left side of tlie abdomen behind the mesentery and ex- 
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Fig 3 Flat fil m re-eals entire bofel shadof to be in ngh* side o abdomen "vith loit 
s'de filled bi a homoEeneons mass 


Tending dovn into the pelvis ivas demonstrited This appeared to be the leit 
kidnev and the right kidnev was normal to mspecnon and palpation The 
cvstic mass was freed up easflv and the ureter and the pedicle commg into the 
central pornon were hgated and divided and the mass was removed. The 
specimen a large mulncysnc mass measurmg 7 bv S bv cm »"'tas composed 
Oi cvstic structures measurmg irom 5 to S cm m diameter ,1 microscopic secpon 
Oi this kidnev showed irregular size ci'sts with much fibrous tissue between 
This was the same microscopic picture as seen m case 1 which was described as 
bilateral mulnci-snc kidnevs Postoperativelv this patient did weU and an 
mtravenous pvelogram taken tour lears later showed a normal kidnev on the 
leit side with what we feel to be compensatorv hi-pertrophv The child is g nimn o- 
vreight nonnailv His urme is negative and his nonprotem mtroren is 2^ nnr" 
P“r cent 

t'av 5 G B a l-vearK)ld male child ^as adnuned to the hospital lor eval¬ 
uation of a large mass m the right flank which had been present smee birth 
This babv was bom at full term une\ entfuUy and at birth a ma-- wa=: noted 
which was firm, nontender and extended from the nnht flant- down to the 
level ol thp umbihcus An mtravenous pvelogram showed good ^unenon on 
the left side but none on the nght The parents were advised that the child 
should be loUowed clo 5 <*ly and m the mtenm he was seen on five fv'aasions at 
another hospital at which tune mtravenous pyelograms were made but no 
cvstoscopic examination was earned out Durmg the vear pnor to admission he 
had four episode, o: pam m the right s-de with hish feier and th^ mother be- 
heved that the mas. had mcr«u-d m size On admission phvsical evammanon 
was negatne except lor a evsue freelv movable mass ammig ni the nriit Sank 
extendmg antenorh down to the region oi the umbihcus The hemoriobm wa- 77 
g„. ,„d .Le ,2 000 07 27 
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<=1 A I r^r^KAC^ 

Fiq 4 Unilateral multicj’stic ladnej composed of various size cj'st No functioning 
kidnej tissue 

nuclears nud 6 eosmophils The urme was negative and concentrated to 10-24 
The nonprotein nitrogen a as 32 mg per cent Retrograde pyelograms were done 
on the nght side and it was demonstrated that the dye went only to the level of 
L-2 Inti-a^^enous pyelograms were then performed and showed no function on 
the nght side and excellent function of the left side vnth what I mterpreted to 
be compensator}^ hj^ertrophy of the left kidney An axploration was done on 
the third daj^ and a retropentoneal cystic structure (fig 4) v as removed from 
the region of the right kidiie}’- This was attached m the nght flank a i^ascular 
pedicle but no connection to the rudimentai}’- ureter, which was identified in 
the lower part of the wound, was noted The patient had an uneventful con¬ 
valescence and 8 months postoperative!}’- is gettmg along well and his urme is 
negatii e The patient would seem to fall into the categoi}^ of unilateral poly¬ 
cystic or multic}’stic disease, as would the prenous case A micioscopic section 
from this kidne}^ is similar to the prenous case and also to that found in bilateral 
multicystic kidneys 

Case 6 This case is presented through the courtesy of Dr 4 1 Dodson, Jr, 
of Richmond, '\higuiia A 3-month-old male child was seen b}-^ Di Dodson 
because of bilateral flank masses causing no s}Tnptoms which v ere palpated on 
routme physical axammatiou by the patient’s pediatncian The nonprotein 
nitrogen was 28 mg per cent and the urme was negatn’e The hemoglobm was 
14 gm and the child was dei’elopmg m a noimal manner No farmly history was 
arailable An mtraienous pyelogram taken at 4 minutes rei’ealed a rather 
t}’pical picture of bilateral polycystic kidneys (fig 5) We beliei e that this is 
the adult t}’pe of pol}’C}’stic disease which is seldom seen in infants because it 
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causes no sjmptonis and is ennrelv compatible mth life The onlr reason it tvas 
demonstrated m this child eras due to the thorough physical examination hr the 
pediatrician 

The last patient is an example of a calYceal cyst of the kidnev and is the sec¬ 
ond one of this type m infancy ivath which I am famibar - This patient was checked 
rontmeh at one I’ear of age followmg plastic reiasion of the bladder neck m 
mfanej because of fibrosis of the bladder neck Retrograde pvelographv rei eals 
a ealveeal diTerticuIum, probabh of congemtal origin although the histon of 
bladder neck obstruction might indicate that it was acquired is the result of 



Fic. 6 Large ealveeal di\eniculum i-j demonstrated 


at upper pole or leit kidne\ 
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obstruction and infection (fig' 6)' This is producing no S 3 Tnptoms This patient 
will be re-evaluated from year to year and if the cyst causes sjmiptoms then it 
mil be resected 

SUMMARY 

The condition of cystic disease of the kidneys in infants is biiefly reviewed 
A classification is set up from a chmcal standpomt Two cases of umlateral 
multicystic or polycystic kidneys are presented and one case of bilateral multi- 
cystic kidnej’- is presented Twm cases of congemtal type polycystic kidney are 
presented occmrmg m identical twins No other record is found of this in the 
hterature and finally an unusual case of calyceal cyst of the kidney and a case 
of adult polycystic kidney in infants are demonstrated 

CONCLUSION 

Unilateral polycystic or multicystic kidney, large sohtary renal cysts of in¬ 
fancy, and multilocular cyst of infancy should be treated by surgery Bilateral 
multicystic kidney and bilateral congemtal polycystic kidneys are conditions 
found only too frequently m infancy and both of them aie incompatible with 
Me Adult polycystic kidney m infancy is recogmzed rarely and the treatment 
is merely suppoi tive 

410 N 11th St, Wilmington, N C 
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SBIULTANEOUS BILATERAL TRANSITIONAL CELL CARCINOMA OF 
THE UEETER A CASE REPORT 

VALENTIN GRACIA and ELDON 0 BRADEIELD 

Neoplasms of the ureter are seen infrequentlj^ and the finding of this con¬ 
dition bilaterally could be considered a pathologic ranty Two cases have been 
reported in the English language hterature In 1949, Ratliff, Baum, and Butler’ 
reported a case of bilateral simultaneous primary' carcinoma of the uretei, 
and m 1953, FelbeF described an mstance of asjTichronous bilateral ureteral 
neoplasm A search of the Enghsh hterature since 1953 has failed to disclose other 
instances, so it is beheved that our report represents the third knoum case of 
bilateral carcinoma of the ureter, and the second case that has occurred simul¬ 
taneously In the French hterature m 1931 Chamnn and Cerati’ mentioned two 
patients with bilateml tumors, but details are not available 


CASE REPORT 


A 44-year-old white oil-field wmrker was seen on Februarj’^ 16, 1955 The chief 
complamt was of blood m the unne Ten days previously, an episode of severe 
pain m the lower abdomen, nausea, and vomiting, followed by gross hematuna, 
had occurred He was hospitahzed by his local physician, and withm 48 hours, 
the nausea, vonutmg, and pam subsided—but the hematuna persisted Attempted 
excretory urograms showed no excretion of the medium Cystoscopic studies w ere 
reported as showmg bloody jets of unne from the nght ureter and clear jets from 
the left Complete obsti-uction prevented passage of the ureteral catheters 
bilaterally Urological difficulty had not been evident pnor to this episode 
and throughout most of his hfe, this man had done extremelj’- heavy labor About 
BL\ months before being obseiv^ed, however, he began havmg attacks of general 
malaise and shght fever which he attnbuted to the “ffu ” He had lost 25 pounds 
m weight In spite of this illness, he had passed a pre-emplojunent physical ax- 
amination five months prenouslj^ 


On admission, the blood pressure was 180 mm Hg sj^stohc and 110 mm Hg 
diastolic, urmalysis showed red blood cells, grade 3, and blood urea was 114 mg 
per 100 ml Cystoscopic axanunation confirmed the presence of bilateral obstruc¬ 
tion of the ureters at a level about 12 to 15 cm above the ureteral orifices 
Bilateral nephrostomy dramage was estabhshed on Februarj’^ 19, 1955 but the 
area of obstruction was not explored The patient tolerated the procedure very 
weU, but the first seven postoperative daj's could be descnbed as “stormy ” 
Nausea, vomitmg, and a marked diuresis were present durmg this time His 
unnarv ontput reached a maximum of 7,000 cc in one 24 hour penod 


Accepted for publication October 3 195/ 
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cancel^ur^teri^stuiM, bladder and vaginl“f Tl^A™Geo^rpa^ ^'^19^20o’ 


925 



926 


V4.LENTIN GRACIA AAD ELDON O BR\DFIELU 





Figure 1 illustrates the electrolyte changes during this and subsequent penods 
of hospitahzation The blood urea rose rapidly to 300 mg per 100 ml After the 
seventh postopeiative day, there Avas gradual but steady improvement The 
patient developed a good appetite, and ivas able to tolerate his diet well His 
renal function improved, and on his tiventy-fourth postoperative day, the blood 
urea was 77 mg per 100 ml 

At this time, reti ograde and antegrade pyeloureterograms demonstrated a A’^ery 
small nght kidney, a dilated upper nght uretei contammg seA'-eral filhng defects 
and obstruction of the uietei at the upper sacral margin The left pelviocaliceal 
system appeared normal in outbne, but the ureter Aims dilated to the level of the 
upper margin of the sacrum See figure 2 

The patient was dismissed from the hospital on March 16, 1955 He vas 
ambulatory, but was adAused to return m one month for re-eAmluation of his 
condition 

When he leturned, he had gamed some weight, some strength, and had de 
Amloped a sense of well-bemg The blood urea was normal He bad continued to 
pass large quantities of unne through the left nephi ostomy tube, but nothing at 
aU through the nght Urographic studies were repeated, but no changes in the 
appearance of the ureteral defects Avere shovm 

On Apnl 27, 1955, a Cherney-t 3 qje incision was made, and the abdomen ex¬ 
plored Intraluminal tumors a\ ere found in the loAvei thirds of both ureters, but 
there was no eAudence of local or distant metastasis The nght ureter was opened, 
and a tjqncal transitional cell carcinoma was found The ureter was closea, and 
the region protected carefully against seeding The ongmal abdommal incision 
then was extended upward to the tip of the nght tenth nb The entire nght ureter 
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Fig 2 A, right retrograde uxeterogram demonstrates filling defects B, left antegrade 
ind retrograde ureterogram demonstrates obstructive and filling defect 



Fig 3 Photographs of short segments of each ureter shomng tumors 
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and kidney were exposed, freed from sm rounding tissue, and removed The left 
ureter then was exposed throughout its length At the npper end, dissection was 
carried to the ureteropelvic junction It was divided at this point, and the ureter 
removed A section of the bladder was removed ivith each ureter The previously 
estabhslied left nephrostomy was continued 
Examination of the surgical specimens m the laboratoiy (fig 3) revealed three 
separate tumors almost occluding the lowei one-third of each meter All were 
transitional cell carcinomas, grade 2, ivith early infiltration into the muscle The 
largest tumoi in each ureter measured about 4 by 0 5 by 0 5 cm The nght 
kidney was atiophic and showed chronic pyelonephritis and glomeinlonephritis 
The postoperative course was uneventful, and the patient was dismissed from 
the hospital on the fifteenth postoperative day 

Since dismissal, this man has progressed surpiisingly well He has been ob¬ 
served penodically Repeated examinations of the bladdei have failed to demon¬ 
strate the piesence of an intiavesical neoplasm The blood urea has not remained 
at normal levels, but has varied from 42 to 108 mg per 100 ml In the solitaiy left 
kidney, pyelonephntis has been contioiled by the usual urinary antiseptics 
His appetite has been good, and his weight has remained stationaiy He does a 
modeiate amount of work as a pool hall manager 

DISCUSSION 

In 1941, Felbei tieated his patient by performing a left nephro-ureterectomy, 
and eight yeais later, a right paitial ureteiectomj with fulguration of lesions To 
this, m 1951, he added partial cystectomy and partial colpectomy for recurrent 
lesions of the first operative site Ratliff, Baum, and Butlei also kept continmty of 
the unnary tiact after a left nephio-uieterectomy and a partial ureterectomy on 
on the nght, followed by roentgen lay therapy 
For our patient, a diagnosis of bilateral ureteial neoplasm was considcied, but 
was not made preoperatively The existence of a retroperitoneal mass of a non¬ 
specific iiatuie was considered more hkely 

One maj^ wonder why cystectomy i\as not performed as the patient now has a 
useless bladder At the time of operation, the added nsk was not justified Also, 
b}’’ leaving the bladder, contmuity of the urinary tract still could be re-established 
by using a segment of small bowel as a substitute for the left ureter The ad¬ 
ditional procedure will depend largely on the patient’s progress, function of the 
remaimng left kidney, and freedom from metastasis At present, the patient does 
not favoi this additional operation Continued elevation of the blood urea, m 
spite of appaientl}^ adequate drainage by nephrostomi, indicates greater par¬ 
enchymal damage to the remaining kidney than wms estimated originally 

SUMMARY 

A case report concerning a patient ivith simultaneous bilateral transitional cell 
carcinoma, grade 2, of the meter who has suiwived for over two years follow'ing 
right nephro-uieterectomy and left ureterectomy has been presented 

Scott and White Chnic, Temple, Texas 
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PRI-MARY A:^IYL0ID0SIS OF THE URETER 

BRUCE F AXDRE4S <,vd MEL4 ES' OOSTES'G 
From the Department of Palholoay, Miami VaUey HoipitaJ, Dayton, Ohio 

Am\loidorfs of the gemtourunn' tmet is relati\elj rare Se\eral cases involv¬ 
ing the blidder haie been reported as well as one case ini ohmg both the renal 
pehas and the ureter Since v e haA e been unable to find anv pre\aous cases in 
the Aniencin hterature imohang onl\ the ureter ve behete that our case 
warrants reporting 

C\SE REPORT 

4 12-year-old ivhite girl had been veil until December 1953, at vhich tune 
she experienced pain m the nght side of the abdomen and a normal appendix 
vas remoi ed Durmg the next six months she expenenced fit e episodes of pam 
usually startmg m the right side of the abdomen but et entuallt im olvmg the 
costot ertebral angles and the left flank Gross hematuria accompamed these 
episodes Intravenous urograms, ctstoscopv, and retrograde ptelogranis else- 
vhere re\ ealed some dilatation of the lover left ureter and left caliectasis The 
patient continued to hate infrequent episodes of hematuna and pain until 
lanuarv 1955 at vhich tune ctstoscopt ret ealed edema about the left ureteral 
onfice ttrth a blood clot protrudmg from the lumen 

Pht sical examination ret ealed a healtht appeanng patient Blood pressure 
tvas 110/60 pulse, respirations, and temperature vere normal No significant 
abnormahties t\ ere found Xo tenderness vas present m the flanks, abdomen, or 
in the costot ertebral angles 

The ertahroctUe coimt vas 3,850,000 and the leukoctae count 5,000 vith an 
essentiaUt normal differential count The urme vas packed vith red blood cells 
and shoved manv bacilh and a fev leukoctaes These bacilh did not react vith 
acid-fast stains Bence-Jones protem determinations Mere negatu e Chest x-ravs 
vere vithm normal limits Intrai-enous pvelograms vere mconclusive 

Subsequent^, ctstoscopt vas agam performed and bloodt urme was seen 
spurtmg from the left ureteril onfice There vas no etadence of pathological 
process m the bladder ind urme from the nght ureter vas clear Retrograde pt e- 
logranis shoved in irregular uarrovmg of the lover third of the left ureter (fig 1 ) 
The tentatit e diagnosis vas tuberculous uretentis or neoplasm 

Surgical exploration of this ureter vas undertaken The lower third of the 
ureter vas found to be dilited to approximatelt' 1 cm and the vaU of the ureter 
in this region w as markedli thickened and show ed vhat appeared to be a set ere 
inflammaton process Biopsi taken from this area for frozen section examma- 
tion rei ealed i chrome nonspecific mflammatori' reaction wrth marked de- 
generatii e changes Due to the extent of these changes the possibihtv of further 
upward extension of the process ind its imcertim etiologx it vas elected to 

Xccepied tor public ition Xo\ ember 14 , IPoT 
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Fig 1 Lower third of left ureter, as seen bj retrograde pyelographj, shoiis irregular 
narrowing of lumen due to amj loid deposition in wall 



Fig 2 Section from involved area of ureteral wall shons marked degenerative process 
involving particular^ submucosa This area gave red staining reaction tj^ical of amjloid 
when stained with Congo red dje, and reddish violet response given bj amjloid when 
stained with crjstal violet Note mild hjperplasia and earlj ulceration of overlying mu 
cosal surface 


proceed with a left uretero-nephrectomj'- The patient's postoperative course was 
uneventful 

The specimen received by the pathology department was a small, pale kidney 
weighmg 60 gm vuth 15 cm of ureter attached The distal portion of the ureter 
was dilated and thickened, havmg a waNj"-, granular appearance, with patches of 
hemorrhage 

j\'Jjcroscopic examination show ed degeneratii e changes in the submucosa, 
muscle coats, serosa, and blood i essels, mth old and recent hemorrhage and 
moderate lymphocytic response The mucosa showed areas of hj^perplasia as n eU 
as ulceration Hematovjdm and eosm stains suggested a degeneratn e process as 
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seen m nimloido^is Subsequent sections stnined \Mth Congo red d^e ns ivell ns 
with cnstil Molet gi\e the reictions chnnctenstie of nniiloid deposition The 
proxininl portion of the ureter show ed no eh inges ind there w ns no im ol\ e- 
nient of the kidne\ or pelns See figure 2 
Tivo nnd one-lnlf \enrs liter (August 1957) the pirents reported tint the 
child wns in good henltli of norninl weight for her nge iiid free of geiutounnnn 
complnint'^ 


mscrssioN 

Aniiloidosis IS n process which ini\ imohe nhnost nm tissue or organ nnd in 
which there is deposition of n homogeneous hi nhne-hke substnnee hnnng ehnr- 
nctenstic staining renctions sinulnr to those of staich Although the tme cherai- 
cnl composition of this substince his not been estnblished it is genemlly felt to 
be n complex protein 

The condition occurs ni se\ eml forms iiid is most siiiiph clnssified ns 1) pn- 
ninn nmiloidosis or 2) secondnn nmiloidosis The pruiinn form occurs in the 
nbsence of other disense is of obscure etiologi nnd is rare It tends to be sis- 
teraic nnd usunlh imobes muscle nnd mesodeminl tissues, although sohtari 
deposits nnd tumors are not infrequent The secondnn tiqie is usunlh found 
following chrome suppumtii c conditions tuberculosis or multiple mi elomn 
This ti^pe IS most common lud usunlh ini oh es organs, pnrticulnrh the In er 
and spleen 

In new of the nbsence of i histon of pi'enous illness or chrome suppumtn e 
disease, the diffuse iinohement of the lower ureter ind the nbsence of chmeal 
orlnbomton endence of multiple nn elomn, this case must be classed ns pnmnn 
amiloidosis Xot onl\ is the unusual site iniohed in tins cise of interest, but 
also its occurrence at such i c oung nge 


snnnRi 

A case of pnnnn nnnloidosis of the ureter is described in a tw eh e-i ear-old 
girl The presenting compliints were pun in the costoi ertebml angle nnd hem- 
ntunn 

■W'e wash to thank Drs 51 irion Coleman and Richard S Gmt es for furmshmg 
the chmeal histon lud 5Ir Toha Ford ind 5Ir Reeder 5IcKindles for tlieir 
photographic work 
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AN OPERATI^rE TECHNIQUE FOR THE CORRECTION 
OF VESICOURETERAL REFLUX 

VICTOR A POLITANO and WYLAND F LEADBETTER 
From the Deparlmenl of Urology, Massachusetts General Hospital, Boston, Mass 

In spite of accumulating cUnical and expenmental expenence, the exact 
mechamsm by which vesicoureteral reflux occurs is poorly understood Thus 
reflux and its collection still remams a major uiologic problem Talbot and 
Bunts* m 1949 called attention to the importance of delayed cystography for 
purposes of demonstrating this condition 

Several factors may produce or be responsible for the occurrence of vesi¬ 
coureteral reflux Infection may result m scarring and fixation of the intramural 
ureter Certam congenital anomahes such as ectopic ureteral onfices, mal develop¬ 
ment of the tngone, decrease m obliqmty or length of the intramural meter 
as well as neurogemc disorders of the bladder or lower ureteral segment, may 
be responsible Reflux may develop secondary to vesical neck obstructions such 
as contractures, median bars, postenor urethral valves or stnctures Trauma of 
the mtramural uretei, mcident to surgery of ureteroceles, meatotoimes and 
transurethral resections, may be a causative factor 
Pnor to any attempted corrective surgery, the exact lesion or lesions re¬ 
sponsible for vesicoureteral leflux must be determined and corrected when 
possible Elxcretory pyelograms, cystoscopy, panendoscopy, retrograde pyelo- 
grams and cystometnc studies are done as mdicated Determmations of residual 
urme are an important part of the workup Delayed cystograms or voidmg 
cystourethrograms should be done on aU patients with unexplamed pyuna or 
residual urme This is especially true m children but apphes as well to adults 
In addition, we consider the fluoroscopic observations of ureteral peristalsis of 
extreme importance Obviously the reimplantation of an atomc or adynamic 
ureter or segment of ureter will only lead to subsequent difflculties 

The first step m the treatment of vesicoureteral reflux is ehmmation of the 
primary and/or contributing causes when possible We have seen reflux disappear 
■with the eli min ation of infection We have seen it disappear or improve with 
the use of parasympathomimetic drugs, and we ha've seen it disappear with the 
correction of vesical neck obstructions The rapidity -with which vesicoureteral 
reflux 'wiU disappear foUowmg correction of the pnmary cause ivdl depend on 
the effectiveness ■with which the cause or causes were ehmmated and on the 
degree of change that has taken place in the mtramural ureter, m other words, 
whether the changes m the mtramural ureter are reversible or not When reflux 
IS not ehmmated by such procedures, we feel that operative intervention directly 
on the ureter is mdicated Our attention must be directed toward preventmg 
irrevocable damage to the upper urmary tract The prmciple we have used is the 

Read at annual meeting of American Urological Association, Pittsburgh, Pa , Ma) 6-9, 
1957 , 

1 Talbot, H S and Bunts, R C Late renal changes in paraplegia Hj dronephrosis a 
to vesicoureteral reflux J Urol , 61 870, 1949 

932 



VESICOURETERAL REFLUX 


933 


creation of a submucosal tunnel As intrai esical pressure increases, the sub¬ 
mucosal ureter is compressed against the musculans In addition, the submucosal 
ureter is elongated as the bladder distends In our hands this technique has been 
most effectne in the correction of vesicoureteral reflux uathout producing ob¬ 
struction to the uppei unnary tract 


THE OPERATRCE TECHMQUE 


The opeiatne procedure on the loner ureteral segments is done entirelj' 
transvesically nathout mobilization of the bladder The uieteral onfices are 
identified and circumscnbed, using a long handled scalpel A catheter in the 
uietei mil help mth dissection The incision aiound the onfice is earned through 
the mucosa and submucosa A traction suture is placed through the end of the 
ureter, and the intramural meter is dissected free (fig 1, 4) Dissection of the 
retrovesical ureter is continued for a distance of 3-5 cm This is accomphshed 



tic 1 Slfp 1 ureteral orifice is circum:,cnbed and intramural ureter directed frPA 

Step e Milmnico-d tunnel i- made In gentle spreading of clamp beneath mucosa S/cd S 
bladder h |«;rforuted 11“"^ *' Vbehind bladder gra.-ping traction suture placed 
through ureter SUp 4 withdrawal of clarnp pulls ureter into bladder at new s,tp i 

muscular defect is closed with interrupted sutures cuiginal 
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by gentle traction on the intravesical ureter, dissecting the adventitial attach¬ 
ments from the ureter as they appear Care must be taken to stay in the adventi¬ 
tial layer and not strip or dissect the fibrous coat, which contains the vascular 
network, from the ureter The proper cleavage plane can easily be established 
by piercing the muscularis along the mfenor margin of the uieteral onfice inth 
a small clamp and gentl}'^ spreading tissues This maneuver mil usually open 
the proper plane for dissection Once a sufficient length of meter has been mobil¬ 
ized, a submucosal tunnel of approviraately two centimetem m length is made 
(fig 1, B) This IS made in the approximate direction of the normal ureter, unless 
the position of the uretei and onfice is to be re-located The ureteral catheter, 
if used, IS removed The mucosa is incised at the tip of the tunnel A clamp is 
forced through the muscularis of the bladder at this point, passed behind the 
bladder and allowed to enter the intramural opening The traction suture is 
grasped in the jaws of the clamp and the clamp mthdrann (fig 1, C) This ma¬ 
neuver pulls the ureter into the bladder at a higher level The muscular defect 
of the trigone is closed mth a couple of inteirupted fine chromic sutures (fig 1, D) 
The distal end of the ureter is caiefully passed through the submucosal tunnel 
and sutured to the bladdei mucosa, usmg four or five interrupted fine chromic 
sutures (fig 2) A small ureteral catheter is passed to the lenal pelvis, the distal 
end IS passed out the urethra A small balloon catheter is left indv elhng through 
the urethra to drain the bladdei, as well as anchor the ureteral catheters The 
bladder is carefully closed in layers No suprapubic catheters or drams are used 
The ureteral catheters, if draining veil, are left in place for five or si\ days, 
otherwise, they are removed The urethral catheter is left for a veek or so In 
all patients a moderate amount of hj'^dronephrosis dei^elops on removal of the 
ureteral catheters until the operative reaction and edema subside It is essential 
to keep the patient on appropriate antibiotic therapy dunng this period which 
usually lasts tv o to three v eeks 

We have used this piocedure on seven patients The longest one has been 

. . cTTTy 5-— 

t 

{ 

1 


Fig 2 S/ep 5 distal end of ureter is pulled through submucosal tunnel S/ep « 

has been pulled through tunnel and is readi for mucosa to mucosa anastomosis A/«p < 
anastomosis completed bi using several interrupted fine chromic sutures 
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observed for 20 months, the most recent, approxunately two months The 
results to date ha^ e been most gratifAing In each instance reflux has been ehmi- 
nated The upper urmarj- tract has improa ed or shown no progressia e changes 
AU patients ha^e remamed essentially asnnptomatic IVe reahze that seien 
cases IS not a large senes, howei er, our results have been so uniformly good that 
this procedure, at least for the present, has soh ed a difficult urologic problem 
for us For purposes of brentv, four case reports are presented These are illus- 
tratiie of the results obtamed in the seven patients on whom this method of 
reimplantation has been used 


CASE REPORTS 

Caw i S S , :MGH Xo 863615 A 4-a ear-old vhite girl was admitted ivith a 
5-month historv of mtermittent feier inth temperature eleiations to 105F 
occumng ei erv 3-4 davs She had mild imtatn e symptoms on a oiding, con¬ 
sisting of burning and frequency Her fei er was controlled with gantnsin, iihich 
she had been taking for six weeks pnor to adnussion 

On phvsical exaimnation her temperature was 100 2F, pulse 90 respirations 
25, and blood pressure 9Sy'76 She was a small but otherwise normally dei eloped 
child 

Laboratorv studies showed a hemoglobm of 12 6 gm and a white blood count 
of 11 000 The urmalvsis rea ealed 20-25 white blood cells and 10 red blood cells 
per high powered field The nonprotem mtrogen was 34 mg per cent 

Intraa enous pa elograms (fig 3, A) showed shght hydronephrosis of a double 
left kidnea anth blunting of the cala ces There was partial reduphcation of the 
left ureter Castogram (fig 3, B) demonstrated immediate ureteral reflux on the 
left 

On castoscopic exaimnation the left ureteral onfice was found lateral to the 
tngone and sittmg high on the left lateral bladder wall The right ureteral onfice 
was m Its normal anatomical position The bladder outlet was considered normal 
The diagnosis was ectopic ureteral insertion with ureteral reflux and py elone- 
phntis, left 

Treatment consisted of reimplantation of the left ureter bA creation of a 
submucosal tunnel This successfullA corrected the a esicoureteral reflux (fig 3, C) 
Postoperatne intraa enous py elograms showed good excretion from the left 
kidnea avithout eaadence of obstruction (fig 3 D) TTe child has remained 
asaTiiptomatic for 20 months ^Iicroscopic exannnation of the unne is negatia e, 
and cultures haa e been stenle 

Case 2 TB ^IGH Xo S636S< A 12-a ear-old white boa was referred because 
of bihteral hadroureters and ha dronephrosis He had a two-aear histora of 
enure-is Eight months prior to his admission at the first hospital he had episodes 
of feaer chills, nausea, and aormting Right flank pam a\as often reheaed bv 
aoiding Studies at that tune rea ealed bilateril ha dronephrosis A, diagnosis of 
acsical neck obstruction was made and partial castectoma and a Bradford 
Young procedure were performed The patient was kept on suprapubic catheter 
drun ige oa er i long period of time to allow more aderjuate drainage of the upper 
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Fio 3 Case 1 A, preoperative intravenous pielograms show blunting of caljces on 
left and bifid kidne\ and ureter B, preoperntive cistogram, reflux, left Contrast medium 
in nglit pelvis represents continued excretion from intravenous pielograms C, postopera 
tive C 3 Stogram demonstrates absence of reflux D, postoperative intravenous p 3 elogram 
shoivs essentialh same cal 3 ceal pattern ns preoperative films 
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unnar. tract On remo\ il of the suprapubic catheter, his s\auptonis recurred 
The hj droureters and h\ dronephrosis became progressn e On admission to our 
hospital he was found to cana residual unne between 150-200 cc A diagnosis 
of postenor urethral \ ah es w as made and these were resected This eliminated 
the residual unne and enuresis Because of the marked ha dronephrosis and 
ha droureters, he avas kept on catheter dramage for an additional fia e months 
On phasical exammation his tempieriture aaas 9SF, pulse 100 respirations 25 
blood pressure 120/80 He was a aa ell-nounshed boa, but miall for his age There 
was a aaell healed lower ibdonunal scar 

Laboratora studies showed a hemoglobin of 15 6 gm and a aahite blood count 
of 11,800 His unne was loaded aaath aahite blood cells and an occasional red blood 
cell Tnne cultures greaa E coh and B proteiis Xouproteiii nitrogen aaas 24 
mg per cent 

Intraa enous pa dogrmis (fig 4 .4) demonstrated ada anced bilateral ha dro¬ 
nephrosis and ha'droureters The sacrum and cocca'x were displaced lateralla to 
the nght Castogranis (fig 4 B) disclosed immediate bilateral a esicoureteral 
reflux avith dilatation of the ureters and cala ces 

Cj stoscopv rea ealed a trabeculated bladder anth chronic ca stitis and inflam- 
niatora changes Vesical neck and prostatic urethra appeared normal 

Ca stometrograms aaere unsatisfactora because of the sea ere flank pain pro¬ 
duced ba free reflux on fllhng of the bladder 

Preoperatiae diagnosis aaas bilateral vesicoureteral reflux It was strongla- 
suspected that there a\ as some neurogemc disturbance of the bladder as aa ell 
Treatment consisted of bilateral reimplantation of the ureters ba a submucosal 
tunnel This aaas successful m correctmg the a esicoureteral reflux (fig 4, C) 
Excretora urographa (fig 4 D) rea ealed marked improvement of the pre-exist- 
mg ha dronephrosis and ha droureters Durmg a a ear’s obsera ation the unne has 
contamed from 6-8 white blood cells and, on occasions, has shoaaai some bicdh, 
but the patient has had no further recurrences of fea er and chills and the flank 
pain has been ehnunated 

Cose 3 C W ^IGH Xo 947917 A 6-a ear-old white boa' g-iae a histora* of 
recurrent fea er and chills oa er a jienod of two a ears One a ear pnor to admission 
he had seaeral episodes of stomach ‘ upsets” anth cramps and difficulta m aoid- 
ing Studies at another hospital rea ealed infected unne and left ha dronephrosis 
A left nephrectoma was performed His sa-mptoms persisted, and he avns referred 
to this hospital for further ea aluation and treatment 

On phasical examination his temperature aaas 99F, puhe 92, respirations 20, 
and blood pressure 120 60 He was a normalla-developed child There was a aa ell- 
healed left flank scar 

Laboratora studies rea eiled a hemoglobmi of 12 8 gm ind i aahite blood count 
of 10,000 Lnnalasis showed 10-15 white blood cells per high powered field 
L nne cultures grew E coh Xonprotein mtrogen aa as 40 mg per cent 

Intraa enous pa elograms (fig 5 A) showed a left ha dronephrotic double kidnea 
pnor to nephrectoma Intraa enous pa elograms at this hospital showed a normal 
appeanng nght kidnea aaath good function (fig 5, B) Voiding ca stourethrograms 
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tion C, postoperative cj stogram Reflux has been corrected Z), postoperative intravenous 
pjelograms show marked improvement of function and decrease of h 3 droncphrosis an 


ll^ droureters 
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Fig 5 Case 3 4, intravenous p\elogram made pnor to left nephrectomi shows double 
kidnel on left and hi dronephrosis of inferior portion B, intravenous pieloCTam prior to 
reimplantation of nght ureter shows normal pattern vnth good function Left kidnei has 
been remoied C, preoperatiie loiding exstourethrogram demonstrates extreme dilation 
of renal pelvis proauceu with xoiding pressures in presence of reflux (S\ nnge is being used 
to deflect voided stream ) D, postoperative voiding evstogram Reflux on right has been 
corrected Ureters on left xrere removed Jxote improvement in bladder outlet E, post 
reimplantation intravenous pxelogram "Note absence of dilation in either ealvees or ureter 

(fig 5, C) demonstrated immediate reflux to the nght ludnev vnth marked dis¬ 
tention of the renal pelns and reduplication of the ureters on the left side 
Cj stoscopi rev ealed trabeculation of the bladder with earl3 cellule formation 
md a moderate contracture of the vesical outlet with a small median bar 
The preoperative diagnosis was contracture of the vesical neck with median 
bir formation, bilateral reflux, and reduplication of the left ureters 

Operative treatment consisted of excision of the double ureters on the left, 
reimplantation of the nght ureter through a submucosal tunnel, and a Bradford 
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Fig 6 Case 4 yl, preoperative cjstogram demonstrates reflux on nght prooperative 
voiding cj stourethrogram demonstrates reflux up both ureters That on left side a as missed 
preoperativeh C, postoperative voiding cj stourethrogram demonstrates reflux still pres 
ent on unoperated left side Reflux corrected on operatixe side D, postoperative intrave 
nous p\elograins show esseutiallj normal excretion and collecting S 3 stem 

Young repair of the vesical outlet This succeeded in correcting the vesicoureteral 
leflirx on the nght side (fig 5, D) Postoperative intravenous pyelograms shoved 
good function in the remaining kidnej’’ and a normal excretory pyelogram (fig 5, 
E) The urinalysis has lemamed negative Unne cultures have been sterile, and 
the patient has remained completely asymptomatic He has been obsen'cd over 
a period of six months 
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Casc/f T F.MGHNo 83()01-1 A 4-yctu-olcl \\hitc Kill '\iis admiltecl with i 
hisloiy of icdiiront abdominiil pains, fioqucncy of iiiinatioii, intcinnUont fovoi, 
and malaise of a ^cn’& dniation She had been trcalcd inicimittcntly foi (yalitis 
and pycloncphiitis with chemothciapy and antibiolus She had been dieekcd on 
picvions OLcasions foi lesidual nriiic, and was found to (any appioximat^ly 
10 cc She was admitted with a three-day histoiy of the ahove symptoms 
On phj'sical e\amm it ion her tempciatnic was 104 5F, pulse 112, lespnations 
28, blood pressure 112/08 She was an acutely ill, dehydrated (Intel with dilTnso 
low er abdominal tendei ness 

liiiboratoij" studies showed hemoglobin of 10 gm and a white blood (onnt of 
10,000 Uiinalysis showed 15-10 while blood cells per high powered field and 
albumin 1 phis Uime cultures giew cohfoim bacilli Nonpiotem mtiogen was 
27 milligrams pei cent Intiavenons p 3 'clogiams showed a noimal nppei ininaiy 
ti let A cystogiam (tig 0, 4) showed icflnx to the light kidney A voiding 
cystourcthiogram (lig 0, B) again dcmonsliuted leflnx to the light, and on 
careful inspection ie(hi\ was visnah/ed in the left lowei iiietei Fins was missed 
pieoperatively 

Cystometne studies levealed noimal bladdci fnnction 

I’rcoperative diagnosis was nrctcroyesical icfliix, light Ticatmcnt consisted 
of reimplantation of the right nictci by a snbimicosal tniniel Ihis siuccedcd in 
collecting the icflux on the light, but ienu\ pemisted on the left side (hg (i, C) 
Postopcriitiyc mtiayenous pjelogiams (fig G, D) demonstiated a noimal upper 
urinary tract The child has remained completely asymptomatu flei nriiic has 
icmamc'd negative without mediuitioii 

addlmium 

Since the presentation of this papei m May 1057, an additional seven patients 
have imdergone uieteral reimplantalions, making a total of 11 cases and lejiie- 
sentiiig 21 ureteral reimplantations In all instances vesicouietcial reflux was 
coriectcd In all but one instance the uppei uiiiiaiy tiait nnpioved In this one 
exception, the kidiici was found to be nonfunctioiimg by intravenoiih pj^elog- 
raphy, approximately 10 days ]iostopciiitivcly riie patient remained asympto 
matic and afebrile in spite of the nonfunctioiimg kidney Since we had not en¬ 
countered this complication in previous leimplantations, the anastomosis was 
explored The submucosal portion of the ureter appealed to be obstinctcd both 
by edema and some degree of stenosis of the reimplantcd segment of the ureter 
'IIns portion of the ureter was resected and reimplantcd Tins iciircscnted the 
only (omplication in the remaining 21 rcnnplanted meters 
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Fig 6 Case 4 A, preoperative c\stogram demonstrates reflux on nght i?, preoperative 
voiding C 3 stourethrogram demonstrates reflux up both ureters That on left side nas missed 
preoperativeh C, postoperative voiding cxstourethrogram demonstrates reflux still pres 
ent on unoperated left side Reflux corrected on operative side D, postoperative intrave 
nous pielograms shon essentialh normal excretion and collecting S 3 stem 


Young repair of the \ esical outlet This succeeded in correcting the vesicoureteral 
reflux on the nght side (fig 5, D) Postoperatn e intrax enous pyelograms show ed 
good function in the remaining kidnej’^ and a normal excretory pyelogram (fig 5, 
E) The unnalj'sis has remained negative Unne cultures have been stenle, and 
the patient has remained completely asymptomatic He has been obsen'cd over 
1 penod of six months 
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THE ROLE OF THE LYMPHATICS IN INTERSTITIAL CYSTITIS 

(HUNNER’S ULCER) 

LEANDER WILLIAAI RIBA 

From the Department of Urology, Northwestern University Medical School 
and Passavant Memorial Hospital, Chicago, 111 

Intei-stitial cj^stitis ^\as fiist desenbed b 3 " Hunnei m 1914 as a rare type of 
bladder ulcei in omen Rumpus as the fimt to use the teim, intemtitial cj^stitis 
jMany articles ha^’^e been published but no unifonnity of opinion exists regarding 
the etiolog}^ and treatment for this recurrent, resistant cystitis Most observers 
believe that infection and adjacent pehuc lesions have been etiologically cited 
but their lemoval has had little influence upon the course of the interstitial 
cj'stitis Kietschmer's 14 cases had no pehuc inflanmiatory disease Keene 
eradicated foci of infection in 25 noraen mthout appieciable rehef of sjmiptonis 
It has been suspected for a long time that an anatomic factor plajs a part be¬ 
cause the disease occuis mostl}'^ in women IMcDonald leported six cases m female 
children, aged 3 to 10 3 ''eais 

Eveiy conceivable method of tieatmeut has been tried foi this disabling lesion, 
including lemoval of foci of infection, vesical distension, electrocoagulation of 
the ulcer, surgical excision, nene section, oral, paienteial and topical medica¬ 
tion None of these measures have proven routinely effective Hunner m 1915 
reported that all of these rare bladdei ulceis levealed a chioiuc granular urethri¬ 
tis Smith 111 1952 leported that 20 (40 pei cent) of his 49 interstitial 03 'stitis 
patients had granulai urethritis The iirethntis was tieated by endoscopic 
electrocoagulation 

Powell made a 10 3 mai stud 3 ’^ of the bladdei wall 13 ’^mphatics and their mam 
collectors (figs 1 and 2) He was impressed b 3 ^ the similanty of Hunner’s classi¬ 
cal description of chrome inflammation, edematous thickening, mciease 111 con¬ 
nective tissue and epithelial loss to the microscopic pictuie of ordinary piogres- 
sive lymphatic edema Powell was seaichiug for a specific factor responsible for 
the progressive bladder wall edema, anenua, fibrosis, trophic ulcei formation and 
bladder spasms due to the reflex nei ve involvement He suggested a combination 
of predisposing etiological chronic mfectious processes of 5 to 10 years’ duration 

The urethra and penurethral stiaictures wath their anomalies and poor drain¬ 
age are a favonte site for chrome foci of infection The convergence and adequate 
drainage of the maui bladder l 3 miphntic channels, as demonstrated by Powell, 
could easily be influenced 01 prevented b 3 '^ a long standing urethritis, penuiethn- 
tis or other adjacent infections 

The object of this paper is to record and evaluate our results m the latest 11 
consecutive patients wath Hunner ulcer or interstitial cystitis After Hunner s 
ulcer was diagnosed the treatment consisted of nrdd electrocoagulation of the 
ulcer, biopsy if mdicated, remoaal of all foci of infection (oral, pehac, and ure¬ 
thral), and supportne measures, chemotherapy, cortisone and hormones 

Read at annual meeting of I^’orth Central Section of American Urological Association, 
Mackinac Island, 4ugust 29-31, 1957 
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SUMMARY OF CASES 

The ages of these 11 patients ranged from 30 to 68 yeai-s, seven (63 5 per cent) 
V ere in their forties, tv o in the thirties and tv o in the sixties Eight were mamed, 
two Avere single, and one vadoved Ten patients enjoyed good health (one vath 
h 3 ’^pertension) while one had had a coronary attack followed by a bundle-branch 
block The bladder symptoms had been present from 3 months to 15 years, the 
average being 5 3 years All 11 patients had diuna and noctuna (three to eight 
times), four had urgency, tv o had burning, four had difficulty in voiding, three 
complained of pehac pressure, three had suprapubic pain and five had urgencj'” 
and/or stressrincontinence See table 1 

Eight patients had been treated elsewhere from 6 months to 15 yeais, two had 
been treated by urethral dilatation, three by office cystoscopy and electrocoagula¬ 
tion, two by hysterectomy for frequency of unnation and one had had a partial 
transurethral resection Three were treated by the author, tivo, three, and ten 
years before for chronic urethritis, skeneitis, and meatal tumors 

These 11 patients had caieful general and urological examinations (table 2) 
Physical examinations were noncontnbutory except for the urethra The urethra 
was tender and/or thickened in all patients Ten had thickened palpable Skene’s 
ducts Cystourethrocele on straimng was present four times Preliminary excre¬ 
tory pyelograms were normal in eight and abnormal in three One patient had 
a nght ureteropelvic stricture, one had a bilateral nephroptosis with right ne¬ 
phralgia, and one had bilateral ureteral duplication and urethral diverticula 
The pelvis was normal in six, five had had a hysterectomy (two total, three 
supracervical), 30, 7, 6, 2 years, and 9 months prior to the diagnosis of Hunner’s 
ulcers The three cervical stumps revealed cervicitis One patient vath a normal 
pelvis revealed chronic cervicitis 

The uime was clear m ten patients and pumlent in one Ten showed micro¬ 
scopic red blood cells and pus cells (0 to 10) per high power field One showed 
blood and pus, grade 3 The cultures of five unne specimens were sterile One 
showed only yeast, three showed meager growths of Streptococcus gamma, one 
hemolytic Staphylococcus albus, and one E coli The bladder tolerance varied 
from 100 to 400 cc (average of 315 cc) under caudal block anesthesia Bladder 
capacity readings weie taken before the patients ivere anesthesized vath intra¬ 
venous sodium pentothal Four patients had residual unne of 15, 20, 30, and 110 
cc respectively 

CYSTOSCOm AND URETHROSCOPA 

Cystoscopy and urethroscopy under 30 cc of 1 per cent novocain caudal block 
anesthesia revealed the reduced bladder capacity (average of 315 cc), the mem¬ 
branous tngomtis in four cases, gianular and/or cystic urethntis in 11 cases The 
vesical neck and deep urethra are interpreted as pale and fibrotic m four cases, 
and mflammator 3 ", cj^stic, and/or granular in seven Skene’s ducts v ere thickened 
in 10 cases and normal in one Four patients presented meatal papillomas 

The location of the ulcers (deteimined vath the aid of the air bubble) were 
as follows two m the fundus, four on the postenor fundal, one on the anterior 
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li\’pereniic ihucostI plaque bleeds on distension at 400 to 500 cc A ell de\ eloped 
ulcer show ed central blanching, radial arrangement of the mucosal ^ essels, and 
the mucosa tore at 250 to 350 cc distension A long standmg ulcer lost some of 
its radial ^ascula^t^ The margms became riised due to edema and fibrosis and 
the bladder capaclt^ w as markedh reduced Inactu e ulcers i\ ere noted in four 
patients, S, 6,4, and 2 i ears after treatment In these four patients the perustent 
ulcers appeared less i ascular with mcreased fibrosis m three Heahng ivas slon 
In one patient the ulcer was small with intact mucous membrane which cracked 
at 375 cc distension 


TREATUEXT 

In eight patients a transurethral resection nas earned out at the time of the 
imtial castoscopj , the treatment included catheteruation and mcision of thick¬ 
ened Skene’s ducts (seien cases) Three patients were ongmall\ treated for 
chrome urethntis and skeneitis and ivere resected later after the bladder ulcers 
de^ eloped Eight patients had one transurethral resection, tv\o had t'wo, and one 
had three Approximatelv two grains of tissue were remoi ed from each patient, 
the least amount remoi ed n as one-half gram and the maximum was sei en grams 
The bladder ulcers were mildly electrocoagulated once in fire patients, twice in 
four, four times m one, and fire times in one Dunng the course of treatment 
two patients with smgle ulcers acqmred double connectmg ulcer while three pa¬ 
tients had well de\ eloped connecting ulcers at the ongmal exammation When the 
treatment, including ulcer electrocoagulation was repeated, treatment of the re¬ 
sidual grauulations in the urethra was also carefuUi repeated The number of 
cj'stoscopic treatments ranged from one to six or an aierage of approxmiateh 
three for each patient Long stanchng bladder ulcers seemed to reqmre more 
Cl stosc opic treatments to stimulate heahng 

MICROSCOPIC SECTIONS 

In 10 of the 11 patients, the tissue remoi ed from the deep urethra and bladder 
neck i\ 1 ^ exaramed Microscopic sections reiealed a stnkmg similanti m these 
10 patients Thei all showed dilated blood a essels, edema, fibrosis, hmiphatic 
aggregates, and muscular hj-pertrophi (fig 3) Slx showed metaplasia of the 
muco'^i In earlj transitional carcinoma of the deep urethra was found once 
(fig 4) Endartentis obliterans mth focal calcification was noted in the patient 
nho passed calculi three ^ ears after the onguial treatment for the bladder ulcer 
and a c%-stic urethntis The mactiae fundal ulcer remoted on August 12, 1957, 
bt transpentoneal resection, revealed nucro=r opicalh chrome proliferatne 
inflammation of the unnan bladder (fig 3) 

POSTOPER_VnVE COMPLICITIONS 

Ten complications followed these treatments Two patients had postoperatn e 
hcnioiThage:> at home dunng the second neek nhich necessitated readnussion 
into the ho-pital One nas controUed with an indwelling catheter and the other 
bt c\-to^(op\ ind electrocoagulation In one patient stress and strain mconti- 
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TABLE 2 


Case No 

\ Raj 

Previous Rx 

Treatment 

Result 

1 E D 

—Normal 

None 

TUR—1951 

Fulg ulcer (lx) 
Skene’s incision 

As 3 mptomatic 1957 
No ulcer 

2 MB 

ItTP—Normal 

Urethral Rv — 1941 
Hj sterectom} —• 
1945 

Cervix removed— 
1953 

TUR—1961 

Fulg ulcer (2x) 
A trig 

Skene's incision 

A 83 mptomat]c 
200-500 cc 

No ulcer 

3 B F 

RTP—Normal 

Oral medication 

TUR—1954 

Fulg ulcer (lx) 

Minimal residuals 

4 M N 

I VP—Dupl 
ureters, ure 
thrnl diver 
ticula 

H 3 sterectomj — • 
1943 

Urethral sounds 7 
>rs 

TUR—1950 

Fulg ulcer (2x) 
Skene’s incision 

Residuals 

Urethral divertic 
ula 

No ulcer 

5 M T 

rVP — Rt lire 
teropelvie 
stricture 

Oral medication 

C 3 stoscopj 

Fulgu ration 

TUR—1953 

Fulg ulcer (lx) 
Skene’s incision 

Residuals due to 
contracted blad 
der 

No ulcer 

6 K T 

rVP — Normal 

Uterine suspension 
Cj stoscopi 
Fulguration 

TUR—1952,1954 
A 1965 

Fulg ulcer ( 6 x) 
Skene’s incision 

A 83 mptomatic 

Voids 300 cc 

Ulcer inactive, re 
moved surgicalb 

7 M N 

RT—Rt 
nephropto 

SIS 

Oral medication j 
H 3 sterectomy 1933 

TUR—1953 

Fulg ulcer (lx) 
Skene’s incision 

Minimal 33 mptoms 

I Estrogen controlled 
No ulcer 

8 V H 

RT” — Normal 

Oral medication 

TUR—1961 A 
1955 

Fulg ulcer (4x) 
Biops 3 ^ ( 2 x) 
Skene’s incision 

Comfortable 

No Rx for 2 yre 
Ulcer inactive 

9 D K 

RCP—Normal 

Bladder tumor 

1949 

Histerectomi 1952 
TUR 1954 

TUR (J^)—1966 
Fulg ulcer (lx) 
Skene’s incision 

Comfoi table 

Residual freq , 

noc 

No ulcer 

10 M 0 

IVP—Normal 

Urethral Rx — 1947 
Histerectom) — 

1948 

TUR—1955 

Fulg ulcer (2\) 

Comfortable 

Residual freej , 

noc 

Ulcer not healed 

11 N S 

R P — Neph 
roptosjs 

Colon surgeri — 
1948 

TUR—1949 

Fulg ulcer (2\) 

Comfortable 

Residual freq , 

noc 

S A S Incont 

Ulcer inactive 


fundal and one on the postenoi wall In three patients tno connecting ulcers 
nere noted Tno imolved the anteropostenoi fundal and one the postenor 

fundal all i i 11 i 

The diagnosis n is made by filhng the bladdei visually following can a oc 

anesthesia The ulcers i ined considerably in appeaiance In the e.ir y u ter a 









m S' ^ pctients' ■m(^e m 
;- 1 «'c-'- I/Timz Si^r ‘^■onrs^ rrearme'Gi 
' r— ^ c— —' rr iZr-fc' -r-nTIo liiree Da- 
f^-zr *1.'^ p-a-n.-pa —nTi Wten the 


/■'' -■*/ 


1 ^ > -c—:r_ 7^^p^zf<x Teamienx oi the re- 

-_■tr^'tTc. -._<» r^pec-'e^ The Dtunher of 

t,-’”- fr^". '■*•- *o -tz czt ceri:^ ot aDpro’amatf'lr 

* ^ * rxr__ -z„' ZT'-Z —C't'y i.<-'^ se^-tE.'Hi to reoture more 


- c._ r -- -^e. r>=-nio' ed itoti the deep urethra and bladder 

!- '-a M ^■o-^op'<' si^^oiis re eol^d a striking sunilantv in these 

30p/-y<^-- Tf-- ^ oilaD^ yood - essf’ls edema fibrosis Irmphatic 

'-4?^—*'^- «-’'U '.^-/-A-r y-p^rtronhv fSg 3i ^ix shotted metaplasia oi the 
a' f=aa onal fttreinoma of the deep urethra -eras found once 

'fig P ’ m-neu*^- obhi^-nais vuth focal calcification teas noted m the patient 
t'o p_-^-l 'a''-ill -hD-'^ tears after the onmnal treatment for the bladder ulcer 
-''J iirf'hnti-- Thf macnve fundal ulcer remoted on Ausust 12 1957, 

'rn’t-Tx-iroaeal resection revealed micrtycopicallv chrome proliferative 
1' m-' on o' thf- urinary bladder (fig 5) 

po^TOPEK-vrrrE complicctioxs 

I' <0 fiplir-atiou- followed these treatments 1 wo patients had postoperative 

h' aorrlMK'- at home during the second week which necessitated readmission 
m o Th< h'r-pital One was controUed with an indwelhng catheter and the other 
b r -fr-opt and electrocoagulation In one panent :.trc-s and strain mconti- 
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TABLE 2 


Case No 

\ Ra> 

Previous Rx 

Treatment 

Result 

1 E D 

I VP—Normal 

None 

TUR—1951 

Fulg ulcer (1\) 
Skene’s incision 

Asj mptomatic 1957 
No ulcer 

2MB 

ri'^P—Normal 

Urethral R\—1941 
Hj sterectomj — 
1945 

Cervix removed— 
1953 

TUR—1951 

Fulg ulcer (2\) 
A tng 

Skene’s incision 

Asj mptomatic 
200-600 cc 

No ulcer 

3 B F 

IVP—Normal 

Oral medication 

TUR—1954 

Fulg ulcer (1\) 

Minimal residuals 

4 M N 

IVP—Dupl 
ureters, ure 
thral diver 
ticula 

Hj sterectomj — 
1943 

Urethral sounds 7 
jrs 

TUR—1950 

Fulg ulcer (2\) 
Skene’s incision 

Residuals 

Urethral divertic 
ula 

No ulcer 

5 M T 

RT—Rt ure 
teropelvic 
stricture 

Oral medication 

Cj stoscopy 
Fulguration 

TUR—1953 

Fulg ulcer (1\) 
Skene’s incision 

Residuals due to 
contracted blad 
der 

No ulcer 

6 K T 

I\T—Normal 

Uterine suspension 
Cj stoscopj 
Fulguration 

TUR—1952,1954 
A 1955 

Fulg ulcer (5\) 
Skene’s incision 

As\ mptomatic 

Voids 300 cc 

Ulcer inactive, re 
moved siirgicallj 

7 M N 

IVP—Rt 
nepliropto 

SIS 

Oral medication 

Hj sterectomj 1933 

TUR—1953 

Fulg ulcer (1\) 
Skene’s incision 

Minimal sj mptoms 
Estrogen controlled 
No ulcer 

8 3 H 

IIP—Normal 

Oral medication 

TUR—1951 A 
1955 

Fulg ulcer (4\) 
Biopsj (2\) 
Skene’s incision 

Comfortable 

No R\ for 2 yrs 
Ulcer inactive 

9 D K 

IVP—Normal 

Bladder tumor 

1949 

Hj sterectomj 1952 
TUR 1954 

TUR (J^)—1966 
Fulg ulcer (1\) 
Skene’s incision 

Comfortable 
Residual freq , 

noc 

No ulcer 

O 

o 

IVP—N ormal 

Urethral R\—1947 
Hi sterectomj — 

1948 

TUR—1955 

Fulg ulcer {2\) 

Comfortable 
Residual freq 

noc 

Ulcer not healed 

11 N S 

IVP—Neph 
roptosis 

Colon siirgerj — 
1948 

TUR—1949 

Fulg ulcer (2\) 

Comfortable 
Residual froQ > 

noc 

S A S Incont 

Ulcer inactive 


fundal and one on the postenoi nail In three patients tno connecting ulcere 
nere noted Tno invohed the anteropostenoi fundal and one the pos 

'“The .as made by filUng the bladde. t ,s».Ily “'“-“I*“"/t 

anesthesia The ulcers ^ aned considerably in appearance In t 3 
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tvperemic mucosal plaque bleeds on distension at 400 to 500 cc A u ell de^ eloped 
ulcer shoued central blanching, radial arrangement of the mucosal vessels, and 
the nuicosr tore at 250 to 350 cc distension A long standing ulcei lost some of 
its radial aasculantv The margins became raised due to edema ind fibiosis and 
the bladder capacitj uas maiLedlj reduced Inactne ulcers uere noted in four 
patients, 8,6,4, and 2 j ears after treatment In these four patients the persistent 
ulcers appeared less a ascular uath mcreased fibrosis in three Healing u as slow 
In one patient the ulcer uas small mth intact mucous membrane ubich cracked 
at 375 cc distension 


TREATMENT 

In eight patients a transurethral resection nas earned out at the time of the 
imtial Cl stoscopi, the treatment included cathetenzation and incision of thick¬ 
ened Skene’s ducts (seien cases) Three patients Mere onginaUi treated for 
chronic urethritis and skeneitis and were resected later after the bladder ulcers 
del eloped Eight patients had one transurethral resection, tuo had tuo, and one 
had three Appro\miateli tiio grams of tissue Mere remoied from each patient, 
the least amount remoi ed was one-half gram and the maximum i\ as sei en grams 
The bladder ulcers m ere mildly electrocoagulated once in fii e patients, tuice in 
four, four tunes in one, and file tunes m one Durmg the course of treatment 
two patients Math single ulcers acquired double connectmgulcer uhile three pa¬ 
tients had well dei eloped connectmg ulcers at the ongmal examination ftTien the 
treatment, including ulcer electrocoagulation, was repeated, treatment of the re¬ 
sidual granulations in the urethra nas also carefuUi repeated The number of 
cj stoscopic treatments ranged from one to sl\ or an ai erage of approNimateli 
three for each patient Long standing bladder ulcers seemed to require more 
cj sto«copic treatments to stimulate heaUng 

MICROSCOPIC SECT!ox 

In 10 of the 11 patients, the tissue remoi ed from the deep urethra and bladder 
neck Mas e\amined Microscopic Eection= reiealed a ■^tnking ^imilantj m the'e 
to patients Thei all showed dilated blood ie^=eh, edema, fibro'-i^, hmphatu 
sig&TPgates, and muscular hiqiertrophi (fig 3) ''ix ‘-howed mftapU=La of the 
mucora An earb tram^itional carcinoma of the deep urethra Ma« found otiec 
(fig 4) Endartentis obliterans mth focal calcification Mas noted m the patient 
Mho pas=ed calculi three a ears after the ongmal treatment for the bladder ulcer 
and a cistic urethnti= The mactiie fundal ulcer remoied on August 12, 1057, 
bj transpentoneal resection, reiealed microbeopitalh chremic proliieratiic 
inflammation of the unnan bladder (fig 5) 

POSTOPERlTIl'E COMPLICITIONS 

Ecm complications folloMcd these treatment^ Two patient^ had postoperafiie 
hemorrhages at home dunng the second iieek iihich nece==itated readmission 
into the ho-pital One Ma= controlled mth an mdMellmg catheter and the other 
hi ci-toMopi md elcitroeoagulation In one patient stre« and strain inconti- 
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TABLE 2 


Caw No 

X Rjij 

Previous Rx 

Tree tin cut 

Result 

1 E D 

n^P—Normal 

None 

TUB—1951 

Fulg ulcer (1\) 
Skene’s incision 

As 3 Tnptomatic 1957 
No ulcer 

2 M B 

IVP—Normal 

Urethra] R\—1941 
Hjsterectomj — 
1945 

Cervix removed— 
1953 

TUB—1951 

Fulg ulcer (2\) 
A trig 

Skene’s incision 

Asymptomatic 
200-500 cc 

No ulcer 

3 B P 

n'T—Normal 

Oral medication 

TUB-1954 

Fulg ulcer (1\) 

Minimal residuals 

4 M N 

IVP—Dupl 
ureters, ure 
thral diver 
ticula 

Hj sterectomj — 
1943 

! Urethral sounds 7 
' 3 rs 

TUB—1950 

Fulg ulcer (2\) 
Skene’s incision 

Residuals 

Urethral divertic 
ula 

No ulcer 

5 jM T 

r\^P—Rt ure 
teropelvic 
stricture 

Oral medication 

C 3 St0bC0p3 

Fulguration 

1 

TUB—1953 

Fulg ulcer (lx) 
Skene’s incision 

Residuals due to 
contracted blad 
der 

No ulcer 

6 K T 

rVP—Normal 

' Utenne suspension 
C 3 stoscop 3 
Fulguration 

TUB—1962,1954 
A 1956 

Fulg ulcer (5x) 
Skene’s incision 1 

As 3 mptomatic 

Voids 300 cc 

Ulcer inactive, re 
moved surgicall) 

7 M N 

n^p—Rt 
nephropto¬ 
sis 

1 Oral medication 
' H 3 sterectom 3 1933 

TUB—1953 
! Fulg ulcer (lx) 
Skene’s incision 

Minimal 33 mptoms 
Estrogen controlled 
No ulcer 

8 V H 

in’—Normal 

Oral medication 

TUB—1951 A 
1965 

Fulg ulcer (4x) 
Biops}' ( 2 x) 
Skene’s incision 

Comfortable 

No Bx for 2 yrs 
Ulcer inactive 

9 D K 

IVP—Normal 

Bladder tumor 

1949 

H 3 sterectom 3 1952 
TUB 1954 

TUB 0^)—1965 
Fulg ulcer (lx) 
Skene’s incision 

Comfortable 
Residual freq . 

noc 

No ulcer 

10 M 0 

IVP—Normal 

Urethral R\—1947 
H 3 sterectom 3 — 

1948 

TUB—1955 

Fulg ulcer (2x) 

Comfortable 
Residual freq , 

noc 

Ulcer not healed 

11 N S 

IVP—Neph 
roptosis 

Colon surger 3 — 
1948 

TUB—1949 

Fulg ulcer { 2 \) 

Comfortable 
Residual freq , 

noc 

S A S Incont 

Ulcer inactu e 


fundal and one on the posterioi wall In three patients tno 

^ere noted Tno invohed the anteropostenoi fundal and one th p 

'“"The CoMS »«s made b, lilheg the bl.dder v„„,lly 

nneethesm The ulceti taned eone.der.bly .n .ppertnce In the carl, 
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Fig 3 i, K T Hipertrophied muscle, chronic edema, minimal fibrosis and thicl^ned 

vessels are present in tissue removed from deep urethra and vesical neck B, M OB 
Jer neck tissue shows submucous increased fibrosis, edema, dilated vessels, hiperemia ana 
j-mphocitic infiltration 

lienee developed and continued for six months Another acquired cj^stitis due to 
Proteus SIX months after the ulcer treatment, another, calcareous incrustation 
xnd calcification in the bladder ulcer three j^ears after the ongiiial transurethral 
resection reiealed an earh’’ transitional carcinoma of the deep urethra ne 
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It IS hoped that further investigation along this approach vill be stimulated and 
lead to a better understanding of the etiology of Hunner uleers 

CONCLUSIONS 

Eleven eonsecutive patients vuth Hunner ulcer uere improved follou ing eiadi- 
cation of all urethral foci, mild electrocoagulation of the ulcers and supportnc 
measures 

Powell’s studies of the bladder lymphatics suggest that long standing urethri¬ 
tis can block the mam bladder lymph channels and precipitate an ulcer in a few 
wmmen 

The eradication of all urethral foci is exceedingly difficult, repeated treatments 
are necessary for a maximum improvement in some cases 

The recovery followang treatment depends a great deal upon the type of ulcer 
found, VIZ , early, typical, or late advanced The advanced ulcers are resolved 
wuth repeated treatments but heal very slow 13 '^ 

Residual S 3 "mptoms of frequency and noctuna persist due to bladder wall 
fibrosis and contracture 

I wash to thank Dr Tracy 0 Pow ell of Los Angeles and Dr John W Huffman 
of Chicago for the use of their pnnts and slides 

720 N Michigan Ave , Chicago 11, III 
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patient, aged 30, acquired postoperative phlebitis of the lover extremities one 
month aftei dischaige from the hospital Three patients revealed residual ure¬ 
thral granulations follovnng the initial treatments Hospitalization for the pa¬ 
tients having transurethral resection and ulcei electrocoagulation averaged 
6 5 daj^s No permanent injury such as fistulas or incontinence lesulted from the 
opeiative treatment 


FOLLOAVUP STUDIES 

Li the follovTip it vas noted that nine (81 per cent) of these 11 patients had 
been relieved of bladdei pam for a penod of 2 to 8 years, an average of 4 years 
Only frequency and nocturia (1, 2, or 3 times) remain due to fibrosis and reduced 
bladder tolerance In 10 patients, follomng treatment, cystoscopic examination 
was repeated In six (55 per cent) the ulceis weie healed while m foui the ulcers 
appeared inactive Two revealed double connecting ulcers with surrounding 
fibrosis and lesidual urethntis Cystoscopy has not been repeated m one improved 
patient and the ulcer status is unknown 

Our classification of ulceis (early, tjqiical, advanced, and inactive) coincides 
vnth Powell’s research of the bladder lymphatics The longer the lymphatic ob¬ 
struction, edema, and fibiosis have existed, the more devitahzed the ulcer area 
becomes due to progressive edema and fibrosis resulting in loss of adequate blood 
supply Removal of urethial foci of infection seenungly alteied the course of these 
bladdei ulcers The treatment has reduced the usual recurrences, inactivated 
existing ulceis, and is followed by prompt oi, m advanced lesions, by very slow 
healing Five patients responded favorably to one ulcei electrocoagulation and 
one transuiethral resection, four responded satisfactonly to tv o ulcer treatments 
and one transurethral resection (one had a two-stage transurethral lesection) 
One patient had four ulcer treatments and tv o transurethral resections, v hile 
another had five electrocoagulations and three transurethral resections It ap¬ 
pears that long standing urethntis favors blockage of the fundal lymphatics and 
predisposes to ulcer formation m a few v omen Remote foci of infection, adjacent 
pehnc disease, or prenous hysterectomy may not exert a direct influence upon 
the foimation of a Hunner ulcei No specific bacteria are an exciting or precipi 
tatiug factor 

SUMMART 

This senes of 11 consecutive patients is too small to variant any complete 
analysis or opimon It does suggest, however, that adequate eradication of all 
infected urethral foci including tngomtis and skeneitis influences the course of 
interstitial cystitis oi Hunner ulcere in women AVith extensive penurethral 
glands and anomahes, destruction of all infected urethral and bladder neck foci 
become exceedingly difficult In addition, the antibiotics, hoimones, and corti¬ 
sone therapj'^ are helpful adjuncts in treatment The presently accepted treat¬ 
ment bv' vesical distension ma}" at a later date be judged unnecessarj and ev'en 
harmful insofai as it adds trauma to an existing inflammator 3 ^ lesion These 11 
patients veie not treated b 3 ^ overdistension of the bladder undci anesthesn 
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the surgical procedures needlesslj performed on these Hunner ulcer cases where 
the true diagnosis has not been made The sjTnptoms of his 223 patients caused 
them to be subjected to 264 operations without conflict On the authors’ senes, 
54 major surgical procedures were performed needlessly 

PATHOLOGY 

Although the actual cause of mterstitial cj stitis is still unknown, certam fac¬ 
tors of its pathologj hai e been determmed An excellent research by Powell 
showed blockage of Ijunphahcs and/or blood suppl} m the dome of the female 
bladder nhich site is notonously poor m collateral circulation Other suggested 
factors acre pressiue of the bladder agamst the ^unphjsis pubis b} the uterus 
and peine mflammatorj chsease 

Hand summanzes the combmed mi estigations of workers on the basis of 
infection, cuculation, Ijunphatics, endoerme glands, nenons system, collagen 
diseases and allergj Sections through areas miohed show thickemng of the 
artenoles, dilatation of \eins, and Ieukoc 3 'tic infiltration about and mthm the 
nen es His conclusion n as that the condition is mitiated bj^ a neurogemc factor 
Certain]} more complete histor}"-takmg n ould assist m confirming this pomt 
Carcinomatous changes m mterstitial c}stitis hare non been reported m 17 
mstances Two cases each hai e been cited b} Bumpus, Duxe}, Hager, Howard, 
Rusche and Yose Hagner, Hand, Hunner, Kretschmer and the authors hai e 
each had one case This is not a great number m oi er 1000 eases of interstitial 
C}stitis reported in the literature, but it does show that it occurs 
Rupture of the bladder, obnousl} not pubhcized, in oi erdistendmg bladders, 
n as found in 2 instances Eisenstaedt and McDougall had the scientific fortitude 
to report a case following the third fulguration We had one patient who sur- 
n\ ed such an aypenence elsewhere before she came to us 

The ulcer, when seen, was most often located in the fundus near the air bubble, 
less often, lateral walls and floor There were 22 cases or 12 per cent of the total m 
which an ulcer was not seen In those cases m which the ulceration was present, 
115 cases or 70 per cent of those obsened were single, 50 cases or 30 per cent 
were multiple Of the multiple ulcerations 39 cases had 2, 9 cases had 3, and 2 
cases had 4 ulcers 

The bladder capaciti w as not stated m cubic centimeters m 23 cases Before 
therap} the ai erage was 250 cc wath a low of 30 cc and a high of 600 cc After 
therap} the a\ erage w as 486 cc with a low of 60 cc and a high of 1110 cc for the 
entire senes In the cases considered ummproied the ai erage capacit} before 
therap} w as 132 cc and after therapi 258 cc 

TKEITJIEXT 

1 he fact that new methods constant!} are being tned to miproi e results m the 
management of interstitial cistitis proies that none are entnel} satisfacton 
Partial cistectonn his been large!} discarded as it has been shown that an ulcer 
will reappear on the uiiresected remammg portion of the bladder Complete 
cistectonii, although curatne as far as the interstitial cistitis is concerned, is 
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HTJNNER ULCER OF THE BLADDER A REPORT OF 187 CASES 
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From the Department of Urology, St Louis University School of Medicine, 
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The final solution to Hunner ulcer of the bladder has not been achieved, as 
volununous literature concerning it null attest Yet each contribution offers some 
additional information, some further step toward its ultimate correction For¬ 
tunately, it IS relatively infrequent m occurrence, inrely becoimng mahgnant in 
character, but it has a suicidal potential m its seventy and persistence Thus, to 
the individual patient afflicted, it is very real and a constant tormentor First 
mentioned by Mercier in 1836, it was not until 1914 that Guy Hunner described 
it so adequately that it has since borne his name Some fourteen other titles have 
been used by different authors to descnbe it but the actual process is best repre¬ 
sented by the present accepted term of interstitial cystitis The etiology has yet 
to be established 


MATERIAL AND CLINICAL DATA 

The authors’ senes consists of 187 cases, all white, 176 or 94 per cent being 
female patients and 11 cases or 6 per cent males There are three other large 
senes of mterstitial cystitis previously reported which mil be used for compan- 
son In 1939, Kretschmer reported 138 cases mth 119 or 84 per cent females to 
19 or 16 per cent males In 1942, Higgins reported 100 cases mth 94 females and 
6 males In 1949, Hand reported 223 cases mth 204 or 92 per cent females and 19 
or 8 per cent males The youngest female m the authors’ senes was 14 (Hand 13) 
and the oldest female 78 (Hand 73) mth an average female age of 50 years The 
youngest male in the present senes nas 21 (Hand 21) and the oldest male was 76 
(Hand 60) mth an average male age of 51 years The first case m this senes n as 
recogmzed in 1916 McDonald has reported mterstitial cystitis in 6 children mth 
ages rangmg from 3 to 10 j^ears Some 75 per cent of females n ere m the 40-69 
year age group Unmarned females in this senes were 44 or 25 per cent com¬ 
pared to 13 per cent in Hand’s senes 

SI MPTOMS 

The s 3 Tnptoms nere those associated mth small bladder capacity and/oi 
irritability mth supenmposed infection Initial infection vas present in 31 cases 
or 17 per cent One cannot make a diagnosis of interstitial cj^stitis where infection 
exists When it is not present, the pnmarv^ quahfications are usuaUj" 1) a female 
patient, 2) small capacity, 3) sterile unne, 4) nocturia as w ell as diuna It w ould 
be helpful to remember that frequency mthout noctuna is usually functional 
while frequenc 3 " mth noctuna is usually orgamc In the authors’ senes, the dura¬ 
tion of s 3 Tnptoms ai eraged a 4)4 year mten al from onset to diagnosis Some 23 
cases or 12 per cent had had symptoms for 10 years or more Hand emphasizes 
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the surgicnl procedures needlesslv performed on these Hunner ulcer cases where 
the true diagnosis has not heen made The sjTuptoms of his 223 patients caused 
them to be subjected to 264 operations without conflict On the authors’ senes, 
54 major surgical procedures were performed needlessh 

PATHOLOGY 

Although the actual cause of mterstitial C 5 stitis is stdl unknoum, certam fac¬ 
tors of its pathologi haie been determmed An excellent research bj Powell 
shoued blockage of h-mphatics and/or blood supph m the dome of the female 
bladder uhich site is notonouslj poor m collateral cuculation Other suggested 
factors were pressure of the bladder agamst the S 3 'mphj sis pubis hi the uterus 
and peine inflammaton disease 

Hand summanzes the combined mvestigations of workers on the basis of 
infection, circulation, hanphatics, endoerme glands, nen ous sj stem, collagen 
diseases and aUergj Sections through areas mi oh ed show thickemng of the 
artenoles, ddatation of i eins, and leukocjdic infiltration about and withm the 
nen es His conclusion was that the condition is imtiated bj a neurogemc factor 
Certamli more complete historj -takmg would assist m confirming this point 
Carcinomatous changes m mterstitial ci stitis hai e now been reported in 17 
instances Tu o cases each hai e been cited bj Bumpus, Dixei, Hager, Howard, 
Rusche and Vose Hagner, Hand, Hunner, Kretschmer and the authors hai e 
each had one case This is not a great number m oi er 1000 cases of interstitial 
cj stitis reported m the literature, but it does show that it occurs 

Rupture of the bladder, obnously not pubhcized, m oi erdistending bladders, 
i\ as found in 2 instances Eisenstaedt and AIcDougaU had the scientific fortitude 
to report a case following the third fulguration We had one patient who sur- 
lai ed such an experience elseu here before she came to us 
The ulcer, when seen, was most often located m the fundus near the an bubble, 
less often, lateral u alls and floor There were 22 cases or 12 per cent of the total m 
which an ulcer was not seen In those cases m uhich the ulceration uas present, 
115 cases or 70 per cent of those obsened were smgle, 50 cases or 30 per cent 
were multiple Of the multiple ulcerations 39 cases had 2, 9 cases had 3, and 2 
cases had 4 ulcers 

The blidder capaciti was not stated m cubic centimeters m 23 cases Before 
thenpi the ai erage w is 250 cc with a low of 30 cc and a high of 600 cc After 
therapj the ai erage w as 486 cc with a low of 60 cc and a high of 1110 cc for the 
entire senes In the cases considered unimproied the ai erage capacitv before 
therapj was 132 cc and after therapi 258 cc 

theatmeixt 

The f u t that new methods constanth are being tned to unproi e residts m the 
management of interstitial ci stitis proies that none are entueh satisfacton 
Partial c\ stectonn has heen largeh discarded as it has been shown that an ulcer 
wall reappear on the unresected remaining portion of the bladder Complete 
ci'.tectonn, ilthough curatue as far as the interstitial cistitis is concerned is 
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considered rather radical and is raiely performed now even on very small blad¬ 
ders Nerve block and cordotomy have been tned but fail to be the methods of 
choice Injections endoscopically into the areas of ulceration of alcohol, hyalu- 
romdase and cortisone have been reconmiended by other authorities Oral use 
of vitamm E, banthine and emetine hydrochlonde have had their adherents 
X-ray has been tned unsuccessfully A new drug, chlorpactin, because of its 
success ivith small capacities produced by tuberculous cystitis, is being tried by 
many but the treatments arc ■^e ere Initial reports are encouragmg, but it is too 
early for final judgment Anilme dyes locally, and hormones on the basis of 
possible menopausal relationship have each been used mthout success 

Our method of choice has been the time tested remedy of overdistention, silver 
mtrate instillation and fulguration in refractory cases After instilling 15 cc 5 pei 
cent cocame hydrochlonde (4 per cent butyn for those sensitive to cocaine) into 
the bladder, it is left from 3 to 5 minutes This is followed by oveidistention of 
the bladder with a 1 quart irngator to absolute tolerance One may be certain 
that this has been done if the terminal few cubic centimeters on emptying are 
blood tmged This is follov ed by instillation of 2 per cent silver nitrate into the 
posterior urethra and vesical neck to which is added 30 cc 1/1000 silver nitiate 
and 90-120 cc of v ater This iruxture is held for appi oxunately 2 minutes, then 
thoroughly flushed out vuth sterile water Most patients are made more com¬ 
fortable for their tnp home if 5-10 cc additional local anesthetic is instilled into 
the bladder before removing the catheter The patient is cautioned to retain this 
for 10-15 mmutes Fulguration is resen ed for those patients vhose pi ogress 
becomes stationaiy or refractory This is a hospital procedure under geneml 
anesthesia with an electnc cable cuiient set at low intensity endoscopically Of 
the few patients vho have been offered banthine in addition, appiovimately 50 
per cent haim noticed some improvement that we believe was due to the banthine 
alone 

The average intenml between tieatments vas found to be 42 days The loyalty 
of these patients is moie for the rehef they obtain from treatment than to the 
urologist Some 29 cases have been under observation for 1 month oi less, 28 
cases for 6 months, 19 for 1 yeai, 23 for 2 years, 9 for 3 years, 11 for 4 years, 8 
for 5 years, 11 for 6 years, 8 for 7 years, 10 for 8 years, 8 for 9 years, 5 for 10 yenrs, 

4 for 12 years, 1 for 14 years, 1 foi 15 years, 3 for 16 years, 1 for 18 years, 1 for 
19 years, 2 for 22 years, 1 for 23, 24, 25, 28, and 36 years each Hospital ful- 
gurations were lequiied m 86 cases, 46 pei cent The total numbei of hospital 
fulgurations vas 140 At least tmce this numbei of office fulguiations were 
performed under local anesthesia 


Table 1 Results 


Author 1 

Cured or Greatly 
Irapro^ ed 

1 Jmprot ed ^ 

i Unchanged 

Total Cases 

Kretschmer (1939) ] 

20% 

50% 

30% 

138 

Higgins ( 1042 ) 

1 17 % ; 

1 59% ! 

24% j 

100 

OOQ 

Hand (1949) 

20% 

50% 

30% j 


Burford (1957) 

14% (26) 1 

79% (148) 1 

1 

7% (13) 1 

187 
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HESULTS 

The degree of iinpro% ement ■n'ls judged bj the patient’s ou n testimonj’’ as the 
result of each treatment, the increased amount of bladder capacit} and the 
amount of frequenc^ and noctuna Xo deaths were due to interstitial cjstitis, 
directl} or mdirecth Through the i ears, 1111116 under obsen ation and/or treat¬ 
ment, a total of S patients died Three were cardiac deaths, 2 of these were 
78-1 ear-old men and one a 60-i ear-old woman Two patients, both uomen, 
aged 76 and 66 lears, died from carcmoma of the bon el One woman aged 73 
died of pneumoma and one aged 83 from a fractured hip One man, aged 48 
5 ears, died of carcmoma of the bladder 

A composite tabulation contaming comparatn e results of other senes is shonn 
m table 1 


CONCLUSIONS 

The precise etiologi of mterstitial cjstitis is stdl unknoim 
•V mode of identification and diagnosis is shown 
A method of management of this problem is suggested 
The results with 187 cases of mterstitial cj stitis are presented 

958 Arcade Bldg , Si Lome 1, Mo 
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HEA'IANGIOA'IA OF THE BLADDER 
DANIEL S LIANG 

Hemangioma of the bladder is a true tumor In the hterature on the topic it 
has been described under vanous names such as news, telangiectasia and cavern¬ 
ous hemangioma It is an unusual tumor in the bladder, and one that occui-s 
m pel sons of either sex ^ As for age differential, the youngest lecorded case was 
m a 27-month-old child and the oldest in a person 72 years old - 

The tumor is congemtal According to Herbut,* its increase in size results not 
only from an enlargement of the onginal vascular channels, but also from the 
budding and formation of new vessels which extends into the adjacent structures 
It is a slow gromng tumor and this explains why symptoms may develop m later 
3 mars Most of the lesion is m the i egion of the trigone 

The lesion vanes from the size of a pmpomt to one which could be described 
as massive or diffuse Superficially it is shghtly elevated and sessile and appears 
to be bluish bronn It bleeds easily The cut surface discloses fairlj'^ sharp demar¬ 
cations but no encapsulation ’ Microscopically the turnons surmounted by tran¬ 
sitional epithehum The \mnx shows numerous laige blood filled endothelial 
lined vascular spaces The tumoi does not metastasize but it maj^ spread to 
contiguous organs by duect extension Of the 41 cases leiuewed by Segal and 
Fink^ m 1942, onlj^ one became malignant When recurience develops, it is 
piobably due to incomplete lemoval of the tumor rather than to an}'- mahgnant 
change 

The most common symptomatology is hematuria and this usually with a long 
history of repeated attacks Other symptoms such as dysuiia, frequency, and 
urgency, acute urinary retention or renal colic may be the only complaints 
The treatment had been surgical in all the cases leported cystoscopic fulgura- 
tion, transurethral resection, open suigery such as suprapubic fulguration, partial 
bladder resection, or cystectomy, depending on the size and location of the 
tumor Recurrences were noted by Segal and Fmk m four cases of 22 cases treated 
Up to 1955, Graham and Bulkley^ reported 46 cases of the tumor found m litera- 
tuie We vere able to find since then cases reported by Fuqua, lUng and Ware,® 
Ivarns and Cammenos® and Ferulano’ The tvo cases reported below bring the 
number to 51 to date 


CASE BEPORTS 


Case 1 MS (169688), a vhite man, aged 52, V as admitted to Roger Williams 
Hospital on November 10, 1956 complaimng of severe light flank pain radiating 


Accepted for publication November 14, 1957 

‘ Secal A D and Fmk, H Cavernous hemangioma (report of case and review of litem 

ture) J {Jrol , 47 453-460, 1942 , „ 

’Hjams, J A and Silberblatt, J M Hemangioma coincident with papillar> carcinoma, 
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* Herbut. r Urological Pathology Philadelphia Lea <1 Febiger, 1952 _ 

< Graham J B and Bulkloj , G J Angioma of bladder J Urol , 74 19oG 

‘ Fuqua, J , Alexander, J C , King, K B and Ware, L W Jr Cavernous hemanyomn 
of bladder in a child, case report Trans South Central Seel A U A , 1964 pp 

«Karns, Z and 6ammenos, A Hemangioma of bladder in an 8 vear old girl Urol 
infprnat . 1 43—16, 1955 ..... , , e ___ 
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to the nght lowr quadrant and nausea and ^ omitmg of fo\u- days duration On 
admission the pam became a constant ache o\ er the nght costoi ertebral angle, 
mth chills and temperature of lOlF The patient had no hematuna dvsuna 
frequencv or urgencv of annation He had had no boivel mo\ ements for tvro davs 
Past historv and fannli historv were essentially negatii e Phi sical examination 
was negative except for tenderness o\ er the nght costoi ertebral angle Penstalsis 
was normal The prostate was grade 1 enlarged and smooth 

Laboratory data Urme negative both chemicaUv and rmcroscopicaUi- Hemo- 
globm 13 7 gm. red blood cells 4 56 milhon white blood cells 11 000 blood urea 
nitrogen 20 mg per cent 

Plam x-rav was essentiaUv negatii e An mtravenous urogram disclosed a famt 
outlme of the pehas calvces and upper ureter on the nght side with marked 
hydronephrosis of the nght kidnex and dilatation of the upper pomon of the 
nght ureter Delayed films rei ealed a filhng defect of the nght side of the bladder 
Cvstoscopv and biopsv A sessile tumor blmsh brown m color was seen on 
the nght posterolateral wall of the bladder and the nght half of the tngone 
inx ohang the nght ureteral orifice The onfice could not be located The rest of 
the bladder was essentiaUv negatii e A moderate amount of bleeding occurred 
A biopsj' obtamed by a size 24 ^McCarthy resectoscope was surmounted partiallv 
bx transitional epithehum pamaUv b\ basophihc debns The underlymg fibrous 
tissue was taken up bx numerous large blood-filled endothehallv hned x ascular 
spaces The mten enmg trabeculae were occupied bx acute and chrome mflam- 
matory cells Impression Hemangioma (fig 2) 

X-rax therapx wis suggested and the patient was discLtrged three davs Later 
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to be tieated as an outpatient A total of 2500r-in-air HVL m 10 divided 
doses uas given through the anterior port The back pain subsided on the third 
day after x-my therapy The patient had been working since therapy started 
On January 17, 1957 the patient was readmitted for obseivation and biopsy 
to see if the tumor had undeigone any changes He had no complaint whatsoever 
Cystoscop}’' levealed that the bladder was negative The nght ureteral orifice 
vas ^^suahzed and retrograde pyelography was negative (fig 3) Indigo carmine 
appeared m five minutes A biopsy obtained from the original site of the tumor 
shoued transitional epithelium, submucosa and musculans In the musculaiis 
theie vas an aiea of fibious tissue proliferation, possibl}"^ the lesult of therapy 
No evidence of malignancy was seen 

Case 2 WB (27GG), a vhite man aged G4, was admitted to St Joseph’s 
Hospital Febiuary 1, 1957 complaining of gross blood and clots m the urine for 
two daj^s The patient apparently had been veil until two days prior to admission 
vhen he noticed bright led urine with clots, and dysuria He had no abdominal 
pain, noctuna, fiequency, or urgency He had a similiai attack two years ago 
and was told it was prostatitis He had no other symptoms His temperature 
vas normal The past and family history was noncontiibutory 

Physical exmmation was negative The prostate was slightly enlarged, smooth 
and soft, not tender, not fixed 

Laboratoiy leports A culture of urine from the bladder yielded no giowtli 
Urinalysis albumin 3 plus, sugar negative, microscopically loaded vith red blood 
cells White blood cells 5200, red blood cells 4 68 million, hemoglobin 13 9 gm , 
blood sugai 160, blood urea 15 mg per cent, CO 2 24 Electrocardiogram was nor¬ 
mal Excietoi}’' urogram showed no e\udence of renal disease Some irregularity 
was noted in the bladder shadow A Foley catheter was inserted on admission 
and the bleeding subsided over the weekend 

Cystoscopj’' rei^ealed minimal vesical neck obstruction A small bluish brow n, 
broad base tumor, approximate!}^ 1 5 cm in diameter, was seen on the right side 
of the bladder above the ureteral orifice Moderate bleeding e\ entimlly stopped 
A biopsy was subsequently leported to consist of a tiny globular shaped, reddish 
blown tissue 2 mm m diameter IMicioscopic examination reiealcd a folded 
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Fig 4 


surface la\ er of stratified transitional squamous epithelium resting on an edema¬ 
tous connecti\e tissue matrix The latter contained numerous dilated and en¬ 
gorged \enous \essels and sinuses Diagno<us Hemangiomatou' poh-p of the 
bladder (fig 4) 

The patient refused further treatment It was agreed that he would subnut to 
the department of x-ra\ therap\ as an outpatient, and see if the tumor would 
resoKe 

X-ra\ therip\ 25(X)r-m-air, wasgicen through the intenor port m ten dmded 
do-<?s There was no side effects The patient felt well Unne was <lear 

\pnl 20 1057 (a-tosiopa was done in the office Tlie bladder was normal 
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in appearance throughout mth shght reddening of the bhdder mucosa The 
tumor had completely resolved No biopsy was taken 

DISCUSSION 

Both cases u ere treated by \-ray therapy, a method beheved never before to 
have been used Excellent results were noted m both instances The first case 
repoit was interestmg m that the patient had severe pain on the right side sunu- 
lating renal cohc The urine was negative I was surprised at the findmgs on 
intravenous urography and cystoscopy The tumor involved the v hole right side 
and area of the trigone which proved to an hemangioma I contemplated doing 
eithei open fulguration or cystectomy, but observed that hemangioma of the 
spme, vhen treated vith \-ray therapy, yielded good results ® It occurred to me 
that the same therapy might be tned on a bladder tumor since it too was radio¬ 
sensitive The dose planned was 2500i-m-air in divided doses m order to avoid 
skin reaction and cystitis Since the tumor was bemgn, I felt that radical surgery 
seemed drastic I reasoned that should the lesion not respond to \-ray therapy, 
surgery could then be contemplated The x-ray therapy proved successful, and 
no harmful side effects were noted Urme specimens were clear four months after 
treatment The post-ii radiation biopsy m case 1, tvo months after therapy, 
was interesting in that the whole area appeared normal The second patient’s 
tumor could easily have been amenable to transurethral resection and fulguration 
Because the patient refused further hospital stay hut showed interest in x-ray 
therapy, he readily agreed to a tnal treatment Cystoscopy two months later 
disclosed no tumor 

Although post-irradiation cystitis can occur from 24 hours to six iveeks or even 
as late as one year or more, neither patient has had any effect to date I beheve 
from limited experience that a total dose of 2500r of x-ray therapj’' in air over 
the bladder will defimtely resolve the hemangioma, and recommend that it be 
tned in massive cases before extensive surgery is contemplated In the smaller 
lesions transurethral resection and fulguration may be the mser choice 

SUMMARl 

Tvo cases of hemangioma of the bladder have been added to a total of 51 
cases 1 eported to date 

Experience in treating these tumors with x-ray therapy has been discussed 
It IS concluded that massive cases should be treated with x-ray therapy before 
any extensue surgery is contemplated No complications due to irradiation oc¬ 
curred 

Both patients are being checked penodically for recurrences and late irradiation 
side effects 

I msh to make m}’' sincere acknowledgement to Dr R R Hunt, radiologist 
at Roger Wilhams Hospital, vhose kind help m demsmg the x-raj^ therapy for 
the cases presented has made this report possible 

155 Angell SI, Providence 6, R I 

’ Thoms J and Fjeldborg, N Radiation treatment of hemangioma Acta radio! 40; 
39-53 1953 (Also A earhook of Radiologi 1954-65, p 331 ) 
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C\ECINO]MA OF BLADDER mXH CUTANEOUS RECUHREXCE 
FOLLOmXG PARTIAL CYSTECTOJ^IY TEN YEAR CLTIE BY 
EXTERNAL IRRADIATION 

C M BUBGESS, W S STRODE anu P S \RTHUR 

From the Departments of General Snrgery and hrology, Straub CliniCj Honolulu 

Haicajt 

Advanced carcinoma of the bladder remains one of the most formidable 
therapeutic problems confronting the surgeon today Methods of handhng this 
problem i arj^ from radical complete cystectomy to internal or external irradiation 
and aU combinations of the three 

Internal radiation mth needles or radon seeds gained earlj’^ populantj and in 
some form or other has gii en probabty more fin e-year cures than anj other 
method of treatment Recent modification by Vermooten and other workers 
using cobalt beads offers promise The powerful betatron and supen oltage \-ray 
machines hai e proi ed disappointing External radiation has usuallj^ been re¬ 
sented for palhation and even in that capacity has not been i erjt effectii e This 
multiplicity of procedures is eloquent proof that no one method is completety 
satisfactorjt 

The case to be presented w as finally apparently cured by external irradiation 
alone, although surgery w as emploj ed as imtial therapjt A search of a\ ailable 
literature suggests that this must be a rare outcome in far-adi anced carcinoma 
of the bladder, which is the authors’ reason for this presentation 

CASE REPORT 

A 60-year-old Portugese man w as seen by one of us (C AI B ) on Noi ember 15, 
1946, complauung of moderate urgencj and gross hematuna of a few da 3 s’ 
duration He had been under treatment at the Straub Chmc for diabetes for 
seieral j'ears, but this was the first mstance of hematuna A cjstoscopj done 
m the office under sacral and local pontocaine anesthesia rei ealed in the dome of 
the bladder a sessile lesion which puckered the mucosa A tentative diagnosis of 
carcinoma was made and the patient adnntted to The Queen’s Hospital for 
preoperatii e stabdization of his diabetes On Noi ember 22, under spinal anes¬ 
thesia, a suprapubic cj stotomj rei ealed an infiltrating lesion in the dome which 
had penetrated all coats of the bladder and had extended through the i esical 
pentoneum 

The location of the growth seemed faiorable for excision A wade area of 
pentoneum and adjacent fat and aheolar tissues was remoied including the 
dome and tw o-thirds of the bladder No attempt w as made to radicalli remoi e 
Ijanph nodes, but great care w as used to prei ent unplantation of the malignancj 
Closure wath absorbable sutures was done wathout difficult 3 and a suprapubic 
urethral c itheter funu«hed drainage 

Pathologic examination was done b 3 Dr Sumner Pnee of The Queen’s Hospi- 
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Fig 1 Photomicrogrimhs A, Queen’s Hospital slide No 12,624 shows fairly anaplastic 
(grade 2-3) carcinoma infiltrating liladdcr wall B, Queen’s Hospital slide No 14,810 shows 
anaplastic carcinoma in abdominal wall Hemato\>lin and eosin X 205 


tal on five portions of tissue from the bladder, the largest measunng 5 by 5 by 4 
cm Microscopic examination showed a fairly anaplastic carcinoma (grade 2-3) 
which had infiltrated the bladdei wall extensively (fig 1, 2 I) 

Comalescence was uneventful until June 30, 1947, about seven months post- 
operatn^ely, at w'hich time a tender nodule 4 cm in diameter in the low’er portion 
of the incision w as noted The bladder capacity at that time wms 4 5 ounces wnth 
noctuna about ev^ery hour but no dysuna A w’eek latei the mass was larger and 
less tender and a diagnosis of metastatic carcinoma w as made A block dissection 
of the metastatic mass and surioundmg tissue was done on July 15, 1947, again 
under spinal pontocame anesthesia The tissue removed contamed a 2 cm 
nodule of metastatic carcinoma which was identical, microscopically, with the 
ongmal bladder carcinoma (fig 1, B) Again, conv alescence wns uneventful 
On August 13, 1947, less than a month later, a second mass developed in the 
low er part of the abdominal incision It was believed that further surgery was not 
mdicated, and the patient wns turned ov'^er to Dr Philhp Arthur of Honolulu for 
deep \-ray therapy The prognosis w as considered to be grain 

The patient was treated on August 13, 1947, through October 15, 1947, in- 
clusiv e He was giv en 2000r measured in air to four pehuc portals, namely, nght 
and left antenor pelvnc and nght and left postenor pelvic The factors were 
200 Kv^p, 10 ma, 50 cm distance, 10 by 10 cm field, filter 1 mm cu and 1 mm 
Al, 200r (ill an) daily 

Much to oui surpnse, the patient continued to improve dunng the next 10 
years Noctuna every hour without dysuna persisted but there were no other 
symptoms He regained his normal weight and vigor A cystoscopic examination 
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in Februnry 1950 shon ed no e\ ideiice of recurrence, and there n as nothnig in the 
chest or abdomen to indicate metastases 

On iMarch 18, 1957, a second postoperatn e c-sstoscopa bj one of us (IV S S ) 
nas again negatn e except for some trabeculation and moderate uniian obstruc¬ 
tion ba enlargement of the prostate, treatment of which uas lefused bj the 
patient 

The patient is non 71 j ears old, apparenth in excellent health and free of 
metastases 


DISCLSSIOX 

This case represents an apparent 10-x ear cure of a grade 2-3 ti~insitional ceU 
carcinoma of the bladder Tuo attempts at local surgical excision of the lesion 
uere done, and recurrence in the incision followed both attempts Palliatne 
radiotherapj^ was then gi\en -without excision of the last recurrence, follomng 
which the neoplasm disappeared This unusual occurrence suggests that the 
timior itself was exceptionally sensitive to radiation 

The successful treatment of bladder carcmoma alw aj s has presented a great 
problem to urologists and surgeons alike, primarily because of the great i anation 
in beha-nor that maj^ be e-dubited It is because of this factor that successful 
treatment may a arj from superficial cj stoscopic fulguration to total ci stectomj 
ivith radical node dissection and ureteroenterostom} The use of roentgen therapj 
m its various methods of apphcation, either alone or in conjunction with surgical 
excision, has matenallj improi ed the results of both open surgical remoi al and 
transurethral resection Interstitial or mtracantv radiation -n ith radium, radnmi 
emanations, or radioactn e isotopes has proi en to be supenor to external ther¬ 
apy mth the com entional apparatus 

Rotational therapy emplojnng supen oltage machines mai pro\ e to be an 
exception, howeier, and it maj well be that effectne doses of radiation to the 
bladder -will be attained in the future without serious complications resultmg 
from radiation of adjacent normal tissues The presented case clearh illustrates 
the unpredictable nature of carcmoma in general and emphasizes again the mi- 
portance of using all the tools we haxe in the treatment of seenungh unrespon- 
si\ e malignant lesions 

1020 Kapwlani St , Honolulu, T H {Drs Burgess and Strode) 

Young Hotel Bldg , Honohdu, T H {Dr Arthur) 
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EJACULATORY IIUPOTENCE 


ALEX H KAPLAN and MORRIS ABRAMS 

From the Deparimenls of Neuropsychiatry and Urology, Washington University 
School of Medicine, St Louis, Mo 

The inability to ejaculate during the se\ual act has received little attention 
in the urological and psychiatric hterature The urologist is not infrequently 
consulted to lule out an organic basis for this disorder The purpose of this 
publication is to report a case of ejaculatory impotence in detail and to describe 
the changes in the patient's personality as his abihty to ejaculate returned to 
normal under psychotherapy 

Sexual impotence in the male may present itself m various forms and gmdes 
of seventy The most frequent types of impotence are 1) a decrease to complete 
absence of hbido, 2) poor or madequate erection to complete satisfactorily 
the sexual act, 3) premature detumescence before emission, 4) premature ejac¬ 
ulation, and 5) complete absence of ejaculation or ejaculatory impotence 

There aie many references m the urological and psychiatnc literature dis¬ 
cussing the etiology and treatment of the first four types of sexual impotence 
Impotence due to an inability to ejaculate has not appeared m the urological 
literature durmg the past 15 years In answer to a question directed to the Editor 
of the JAMA,' three unnamed consultants m single paragraphs briefly 
discussed the question of “aspermia durmg intercourse,” as a result of ejacula¬ 
tory impotence All three emphasized the importance of the emotional factors 
m this uncommon but well recognized variety of impotence One of them stated 
that since psychogenic factors are predominant, a cure rarely can be accomplished 
without adequate psychotherapy Most of the leferences in psychiatric lit¬ 
erature are credited to Dr Edmund Bergler,- who first descnbed the psycho- 
dynamics of ejaculatory impotence in 1934 As a result of the predominance of 
pathological, oral character traits m such individuals, Dr Bergler coined the 
term, psychogenic oral aspermia, as a psychological corollary to the diagnostic 
label, ejaculatory impotence Usually the patient mth this problem can sustain 
an erection almost mdefinitely, and although the female partner may achieve a 
satisfactory orgasm, he himself fails to achieve the sexual climax When nocturnal 
emissions are present, it can be safely assumed that there is nothing intrinsically 
wrong mth the reflex neuromuscular mechanism of ejaculation Some mdmduals 
mth ejaculatory impotence may be able to masturbate uith an emission This 
may represent an intermediary step to eventual recovery or another form of 
the illness Ejaculatory impotence may oceur in individuaLs who have been 
potent for years but in whom emotional factors have intruded themselves As a 
lule these mdmduals are more easily treated by supportne measures than those 


Accepted for publication December 19, 1968 
1 J A. M. A., Quenes and Minor Notes 160 249,1956 

’Bergler, Edmund The Basic Neurosis New York Grune « Stratton 1949 rsj 
genic Oral Aspermia, pp 149-168 
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Mho haie ne\er experienced ejTCulition durmg intercourse The persistent 
fTilure to ejicuLite represents n more deep-seated emotional disorder Such 
patients are usuallv passu e, eraotionallv miniature, unable to accept responsi- 
bihti and uiiible to be competitu e or aggre^sii e m a mascuhne wav In general 
the\ are frequenth dependent, lookmg to parental figures for guidance and 
duecbon I'enumne and oral aspects of their personahti are accentuated 

ClSE REPORT 

The patient wis a 21-year-old tall, chubbi, handsome, babi-faced, “de¬ 
pendent lookmg” male He had been married mne months when he was referred 
b\ the urologist for psi chotherapi mth the presentmg simiptom of ejaculatorx' 
impotence Although he had occasional nocturnal emissions, he neier evpen- 
enced an ejaculation m the wakmg state, eien with masturbation The most 
stnkmg personahtv characteristics were his passinti his need to be cared for, 
and his mabihti to accept responsibihtv for decisions Oral traits were markedli 
exaggerated He ox er-ate over-talked sucked his thumb, and during infrequent 
sex contacts with his wife emphasized kissing m his approach to her He ax oided 
all responsibihtx at home ind at work and dependentlx looked to others to solx e 
bs problems There was much pseudo nggressix e behaxaor (blaming others for 
his own lack of competitix eness wbch generallv led to failure) a frequent dexace 
of dependent personahties Basicallx, he felt madequate as a male and later em¬ 
phasized the fe minin e ispetts of bs personahtx- His reaction to sex was pseudo- 
mascuhne combmmg an erect perns xnthout the abditx to cam* out the act and 
to gix e of himself m a mature wax to bs xxafe 
His father xxhom he held in awe was a successful busmessman xxho had spent 
most of b» time at xxork and httle xxrth bs son The mother, to whom the pa¬ 
tient was pithologicallx bound, x\as seductixe, markedlx ox erprotectix e of her 
son and completelx controlled the familx As a child the patient had manx food 
fads, was easilx upset and cried frequentlx In response to anx frustration or 
criticism he xxoiild xvithdraw to bs room and suck bs thumb, a habit he con¬ 
tinued into idulthood His mother xxould he doxvn m bed xxath her son almost 
mghtlx, bs^ing and hugging him until he xxent to sleep Tbs contmued until 
adolescence Although the patient stirted to date guls at an earlx age, it xvas 
more on i girl-to-girl basis He had knoxvn his xxrfe for sexeral xears and appar- 
entlx enjoxed necking b«smg, and pettmg, but after mamage lost mterest m 
sex Psxchologicil tests^ corroborated the xxnter’s impression of an immature 
passix e-dependent male xx ho repressed ox ert aggression and had a need to chng 
to objects for loxe, support, and enjox-ment His mtelhgence was better than 
ax erige The tests also demonstrated i definite rex ersal of the normal masculme 
dnx e toxx aids ictixatx, and independence and emphasized bs femimne character¬ 
istics The psxchiitnc impression wis that of a personahtx trait chsturbance 
passix e dependent tx-pe xvath a psx chophxsiologic genitourinary reaction, ejac- 

" Oix cn b\ Libbx Ba- instructor in Clinical Medical chologt Department of Xonro 
psxchiatn, X\n~hineton Univer-itv School of Medicine ^ -Neuro 
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ulatory unpoteuce ^ Ps 3 'choanal 3 ’i:ic psj’-chotherapy was recommended and ac¬ 
cepted by the patient, not onlj^ for his ejaculatoiy impotence, but also foi ius 
personabty disturbance Dunng the period of treatment the patient showed pro¬ 
gressive changes both saxuall}^ and emotionally from a pre-adolescent level to 
that of a mature, adult male 

At first the patient looked to the therapist for answers to all his problems He 
wanted medication, sex instruction, and asked to be hj'piiotized to solve his 
sexual problem All of this w as m accord w ith his passive dependent relationship 
to his parents He recogmzed his Jack of sex mterest as a continuation of an 
infantile pattern of behanor Early m treatment he began to expenence sex 
mterest in older depreciated women who were big breasted hke his mother (much 
like the normal adolescent who diverts his sexual mterest for his mother tow ards 
other women of a low er social lex el) Fix e months after treatment began, he was 
able for the first time to haxm a noctmiial emission foUowang sexual fantasies wnth 
women as desciibed aboxm He went through penods of adolescent interest in 
hobbies, sports, and for the first time began to allow himself to enjoy “sex}’-” 
photographs and suggestixm literature Toward the end of the first year he was 
finaUj'^ able to masturbate xnth ejaculation This second phase of his developing 
matunty occurred at a point m treatment w’hen he was feeling more able to 
participate m business without bemg totally dependent on his father The fact 
that his xxife was m the hospital for diagnostic tests m reference to an unexplained 
fever offered him the symbohc freedom to experiment with mastuibation from 
xrhich he had refrained up to this time in therapy 

At the end of this second phase of treatment the patient became anxious to 
discontinue therapy for although he still could not carr}'^ out normal sex relations, 
he now felt that he could use his semen, acquired by masturbation, to impreg¬ 
nate his xvife, and thus outwaidly he would be accepted as an adequate male 
There xvas exmn a moie marked axmidance of sexual intercourse with continued 
mterest m masturbation, again an adolescent trait It became obx lous at this 
time that he felt his ejaculate was a danger both to his wnfe and to himself In 
addition, by ejaculatmg he would be deprixed of something xmluable xvhich he 
did not wmnt to gix^e up, hke the child xxho is reluctant to gixe up the breast 
Having achiex^ed a partial success m therapy and unconsciously recognizing that 
further groxxdh would lead to increased masculine responsibihty, the patient 
became fearful and xxnshed to break treatment This is a common phase in psycho¬ 
therapy As this resistance m therapy was ox^’ercome, his adolescence gave waj’’ 
to a more integrated adult personality, and he began to take more responsibilities 
at home and at work It is mterestmg to note that as the patient dex^eloped a 

^ Diagnostic and Statistical Manual of Mental Disorders American Psichiatnc Associa¬ 
tion, 1952, pp 36-37 

The diagnosis of personality trait disturbance applies to individuals who are unable to 
maintain their emotional equilibrium and independence under minor or major stress be 
cause of disturbances in emotional development Overt neurotic sjTnptoms are relativelj 
insignificant since the basic personalitj maldevelopment is the crucial distinguishing fac 
tor Such emotional disorders have been also known ns character neuroses As a group they 
have good ego strength and in general lie between the overt neurotic and the normal person 
The passive dependent t\ pe is further characterised bj helplessness, indecisiveness, and 
a tendency to cling to others ns a dependent child to a supporting parent 
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more mascubne onentntion the true picture of his mfe emerged and she shou ed 
less mterest m sex i\ith defimte snnptoras of fngidita' emphasizmg the ■well 
known fact that usuaUi immature 'women -will marn such immature men 
As treatment continued the patient developed msight mto the ongms of his 
emotional problems He now beg-in to recogmze that his mother’s overprotection 
and seduction vere a rejection of turn as a male This led to his infantile and 
femmine attitudes to compete with his sisters for his mother’s loi e The absence 
of his father s participation at home hnnted the patient’s abditv to identify hun- 
self ■with a nniscuhne figure Parallel with his unproi ed personahtv came an in¬ 
creased sexuil interest and finaUi a satisfacton* completion of the sexual act 
This came about m two stages First he acted m a passiie role while his wife 
earned out the actne sexual moiements astride him, but finallj he was able 
to hai e sex relations m the usual male-female position 

I our 1 ear- ifter psi chotheripi the patient is still married and the father of 
tvo children He has not had a recurrence of his simptoms, and the integntue 
masculine ispects of his personahti haie been mamtamed 


DISCCSSIOX 


AVhile ej icuLiton impotence mav be seen in late adolescence, it also max 
occur liter in hfe folloxrmg more normal sexual behaxnor when enxironment or 
intrapsxchic factors act m a stressful wax, as may also be true for premature 
ejaculation Ejaculatorv impotence differs psx chologicoUy from premature ejac- 
uhtion which is seen more frequentlx m urologic practice The patient xvith 
ejaculatorx impotenc e reacts sexuallx bx unconsciously xnthholdmg and refusmg 
to gix e of himself x\ tide the patient xnth prematuntx' acts as if he doesn’t want 
to refuse bx gixong immechatelx In some x\ ax's thev are sinidar Both are forms 
of impotence in which orgamc factors plax httle or no role whde psx chological 
futor= are moA promment Smee both disorders haxe a strong hxstenoform 
chincter '■tnicture thex max respond to supporhxe and suggeshxe therapx 
xvhether it be medic il phx'sical procedures, authontatix e statements, or reas- 
sunng renurL- ^uch supportix e procedures do not modifx the basic personahtx 
of the patient- -Hthough thex mav make what appears to be an adequate ad¬ 
justment for -ome time, relapses max occur More mtensixe psx chotherapx is 
esseiiti il for those major pithological character traits xxhich are the concomitants 
of the -exual clxsfunction 


k rologis-t- xxho -ee such patients in their office practice should after making 
a dngno-i- ex iluite the farailx and per-onal historx In selected patients 
fncndlx cmouragemeiit the Use of xentilition md hstemns to a patient’s di«- 
cu--ion of hi- f mulx situation nux be of considemble help m modifxang the 
disorder Medu ition m general is to be considered as suggestixe psx chological 
iheripx onix md Us u-e should be hnnted In more resistant cases «mce moti 
X ition I- i potent forte m psx chotherapx, the urologist must prepar^ the patient 
idetiuitelx for psxchiitnc rcfeml The prognosis foUoxxang idequate psxcho- 
Ihempx m e-.-e- of ejacuhton impotence os xxell a. premature ejaculation is 
good ‘-.me It is xxell knoxxn tint -exual fulure is i psx chological defense (psx 
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chic masochism) of mdmduals ■mth ejaculatory impotence, the}" mil not volun- 
tanl}" come for help until properly motivated by then physician 

SUMMARI 

A case of ejaculatory impotence treated by intensne psychoanal 3 "tic psycho¬ 
therapy mth a favorable outcome has been descnbed The interesting phases of 
the emotional and sexual grovdh from a pre-adolescent penod to that of a mature 
adult have been presented m detail Although it is recognized that the urologist 
tieats many types of sexual disorders mth supportive measures, the more dif¬ 
ficult patients, of whom this patient is one, should be properly motivated and 
refeiTed for psychotherapy 

Suite 200, J,405 West Pine, St Louis 8, Mo 
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SPERM GRAXrLO^L\S IXA'OLMXG THE TESTIS 
REPORT or TWO CASES 

AaHRW RLSSELL \nd X\Ta4X FRIEDALVX 

From the Department of Lrology and Diiision of Laboratortes, Cedare of 
Lebanon Hospital Los Angeles, Cahf 

Spermatic gmimlomas are a rare entitv if one judges the number of cases 
reported to date Thev are geueralh produced b'v sperm asion of the waU of 
the epidid\Tms or evtra\ asation from a resected \ as vnth a concormtant reaction 
of phagoc\'tic and epithelioid cells Frequenth, spermatocele, trauma, infection 
or a therapeutic ^ as ligation predisposes Spermatic granulomas in the testis it¬ 
self are ei en rarer 

C\SE REPORTS 

Case 1 A D A , a 23-i ear-old uhite man, uas first examined on Xoiembei 
2S, 1956, mth the complamt of stenhtj of fixe and one-half xears’ duration 
Exammation rexealed a normal male habitus and the positixe findings xxere 
confined to the genitalia Both testes xxere of normal size and consistencx The 
left X as deferens x\ as mdistinct and the nght x as xx as not outhned xvhatsoex er 
on palpation The prostate x\ as normal 

The laboratorx tests of the semmal flmd on sexeral occasions rexealed azo- 
spemiia m x olumes of approximatelx 0 5 cc Other laboratorx tests such as the 
hemoglobin, unne analxses, and basal metabohe rate xxere normal Biopsx of the 
testes and exploration of the excreton ducts xxere accomphshed December 7, 
1956 Xeither nght nor left xas xras found The nght epididxmis consisted of a 
caput major onlx , and the left epididxiius xvas atrophic Biopsies xx ere taken from 
both testicles 

Microscopicallx manx tubules xxere relatixelx normal, some of xxhicli shoxxed 
atrophx xxath Sertoli cells remammg One group of tubules shoxxed disruption, 
and cont lined Ix-mphocx-tic infiltration surrounding pools of sperm Sperm con¬ 
taining phagoexTes xvere also present See figure 1 

Case 2 M S , a 35-x ear-old xvlute man (courtesx of Drs H Bodner and R 
Mx ers), complained of i painful sxxelhng of the nght testis of txx o dax s’ duration 
His onlx “Significant past historx xxas that of a therapeutic xasectomx performed 
111 1954 

Examination rex ealed a firm nodular area, approximatelx 1 cm m diameter, 
in the region of the globus major of the nght epididxams On Xox ember 14, 1956 
an orchiectomx xxas done and a diagnosis of a testicular gemunoma made In 
addition, the reniunder of the testis shoxxed granulomas all contained xxathin 
pre-existent tubular stnictures Thex xx-ere composed of epithelioid and giant 
cells xxath x icuoles that xx ere presumablx lipoid The pattern xx as that of a pseudo- 
““arcoid gruuiloma md did not suggest the granulomas seen in gemiinomas 
See figure 2 

Accepted for iiublication Xox ember 14 1P57 
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Fig 2 Case 2 Xote pseudosarcoid tubercles in testicular tubules X So 


DISCUSSION 

In the first case, the congenital absence of the tasa nould of necessity predis¬ 
pose to intratubular stasis As regards the second case, in spite of the fact that 
granulomas are common m germinomas, it seems likely that the vas ligation 
produced tubular stasis uhich was responsible for the granuloma formation The 
fact that the mdmdual granulomas n ere based on an mdmdual tubular frame- 
M ork suggests that they had begun wthm the tubules unrelated to the tumor 

In case 1 the lesion did not suggest t 3 T)ical granulomatous orchitis although in 
the second case there were similanties Possibly tubular sperm granulomas and 
granulomatous orclutis are related 

Since approNimatety 30 per cent of infertile males reieal no known causative 
factors upon exhaustive examination, one nught conjecture that internal obstruc¬ 
tions wathm the testes or the excretory ducts maj^ pla 3 a role It is most concen a- 
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ble thTt granulonns HTthin tbe conduits mii pronde nniple obstruction, either 
partnl or complete, to sperm flow With greater resort to the use of x-rai aTsuah- 
zatiou of the epididimus as well as the a asa, one might chmcaUa detect more of 
these ca‘:es We thank Drs Bodner and Waers for permission to use their case 
m this report 

13228 Verano at Century, Garden Grace, Cahf 
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SCROTAL AND TESTICULAR TEIMPERATURE 
STUDIES IN PARAPLEGICS 

PABLO A MORALES and JOSEPH HARDIN, B S 

From the Department of Urology, New 1 orh University Post Graduate Medical School and 
the Institute of Physical Medicine and Rehabilitation, Aew 1 ork Unnersity Bellevue 
Medical Center, New I ort, N I 

Hyperthermia m the scrotum has been postulated as one of the causal factors 
m the development of testicular atrophj’’ among paraplegic patients' It has 
been suggested that in the paraplegic indiiudual, as a consequence of injury to 
the sjunpathetic innervation of the testiculai blood supplj'', a state of hyperenua 
and h 3 'perthemua de^^elops and precipitates testiculai changes En\aronmental 
temperature in the scrotal caiat 3 ’^ ma 3 ’^ also be influenced b 3 ’^ the s\\ eating mecha¬ 
nism of the organ, vhich is hkevase under sympathetic control 

The adverse effect of h 3 q)erthermia on the germinal epithelium is v ell know n 
IMoore has shovm that higher temperatures account for the aspeimatic condition 
of the undescended testis Using bulb thermonieteis, he found a difference of 
7 5 degrees centngrade (13 5F) between the pentoneal cavit 3 ' and the caMt 3 
of the sciotum in the lat® Similar studies b 3 ’’ Badeuoch in man showed that 
the average intrapentoneal temperatuie m the region of the iliac fossa was 2 2 
degrees centigrade (3 9F) higher than the tempeiature in the scrotal ca\at 3 ’’ on 
the same side ® Hotchkiss and AlacLeod obsen^ed reduction m speim count after 
fever therap 3 ’' ■* 

This investigation was undertaken to record temperature leadings in the 
scrotum and testis of paraplegics and to deteimine whether the thermal eiiMion- 
ment wathm the scrotal ca\at 3 '- as gauged by the measuiements obtained could 
concen 0 ^ 3 "^ account for the ensuing testicular degeneration 


MATERIAL AND METHOD 


The subjects for this stud 3 ^ weie adult male paraplegic patients undergoing 
lehabihtative therap 3 ’^ at Belleiaie Hospital and the Institute of Ph 3 sical IMedi- 
cine and Rehabilitation, New Yoik Umversit 3 ’^-Belleiaie Aledical Center Noimfl 
obseiwations were obtained from a group of male adult patients who were 
apparentl 3 ^ fiee from 003 ^ neuiologic disease or febiile disturbance 

Scrotal and testicular tempeiatures were taken b-\ means of 22 gauge hiTio- 
demuc needle wath a thermistor bead sealed m the tip and connected to a Yflieat- 
stone bndge circuit Scrotal canty temperatures were taken b 3 inserting the 
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T.BLE1 Temperature measurements from the moM reelum arm th:ah, scrotum 

and testis of paraplegic and normal men _ 
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needle thiough the intact sciotal skin mth the tip as close to the surface of the 
testis as possible Testicular temperatures were measured by further inserting 
the needle into the gonadal mass so that its tip lay in the center 

Concomitant temperature deteiminations were also obtained from the inn, 
thigh, mouth and rectum Arm and thigh temperatuies were taken by inserting 


Table 2 Analysts of the deviation of rectal temperature from oral temperature 
in paraplegic and normal men 


Lesion 

No of 
Patients 1 

Mean F 

Standard 

Doiatjon 

Fisher /* 4*8106 

Probability 

Cervical 

10 

+ 09 1 

87 

10 

* 

Thoracic 1 

16 

- 41 

63 

6 60 

05 

Lumbosacral 

I 3 

- 30 

17 

9 00 

05 

Normal 

' 10 

- 98 

57 

31 40 

01 

1 


(—) oral temperature leas than rectal temperature 
(*) probnbilit 3 < 1 


Table 3 Analysis of the dentation of subcutaneous thigh temperature from subcutaneous 


arm temperature in paraplegic and normal men 


Lesion 

No of 
Patients 

>Ican F 

Standard 
Deviation , 

Fuher P vslue 

Probabilitr 

Cervical 

10 

- 47 

2 16 1 

47 i 

* 

Thoracic 

16 

+ 32 1 

1 IS 

1 22 


Lumbosacral , 

3 

- 45 

1 00 

59 


Normal 

10 

1 

- 14 

1 

2 67 

00035 



(—) arm temperature less than thigh temperature 
(•) probabilitj < 1 


Table 4 Analysts of the deviation of scrotal temperature from subcutaneous 
thigh temperature in paraplegic and normal men 


Lesion 

I No of 

Patients 1 

Mean F i 

Standard 

Deviation 

Fishervalue j 

Probibilit) 

Cervical 

10 

-2 04 

3 09 

4 34 

0 1 

Thoracic 

14 

-1 73 

1 65 

8 8 

0 01 

Lumbosacral 

3 

-1 86 

1 33 

5 86 

I * 

Normal 

10 

-2 09 

2 09 

99 

0 05 


(—) scrotal temperature less than thigh temperature 
(*) probabilitj < 1 


Table 5 Analysis of the deviation of testicular temperature from scrotal 


temperature in paraplegic men 


Lesion 

1 No of 
^ Patients 

1 Alcan F ^ 

Standard 
DevTation | 

Fisher /* value 

Probability 

Cervical 

Thoracic 

10 

16 

-1 46 
-0 05 

1 37 

1 18 j 

6 8 

0 01 

05 

* 


(—) scrotal temperature less than testicular temperature 
(*) probabilitj < 1 




SCBOTAl AXD TESTICULAR STUDIES IX PARAPLEGIC 


975 


the needle of the electronic thermometer obhqueh' mto the subcutaneous tissue 
to the extent of one and a half mches A chmcal thermometer was utilized for 
oral and rectal temperatures 

RESULTS 

Temperature readings from the mouth, arm, thigh, rectum, scrotum and testis 
of 29 paraplegic and 10 normal men are recorded in table 1 

A comparison of simultaneous!) detemuned oral and rectal temperatures is 
shown m table 2 It will be noted from the calculated mean differences that 
except m the group with cemcal lesions, oral temperature was significant!) 
lower than rectal temperatures 

The thermal gradients between arm and thigh temperatures are shonm in 
table 3 The ai erage differences i aned in both directions and were of no statistical 
sigmficance in any of the groups Thus, it appears that in spite of a spmal cord 
transection and its associated disturbances, subcutaneous temperature belon 
the le\ el of the lesion remains essentiall) unaltered 

Temperature m the scrotum was cooler than in the thigh in both paraplegic 
and normal subjects (table 4) The xanation was 2 04 degrees Fahrenheit m 
the cemcal group, 1 73 degrees Fahrenheit m the thoracic group, 1 86 degrees 
Fahrenheit m the lumbosacral group, and 2 09 degrees Fahrenheit in the normal 
subjects These data mdicate that the scrotal thermal eniirorunent m the 
paraplegic indindual is not sigmficantly different from that in nonparahczed 
men 

The relation between testicular and scrotal temperatures is shomi m table 5 
It was possible to measure testicular temperatures onlv m patients belonging to 
the cemcal and thoracic group because the others had presen ation of testicular 
sensations and could not tolerate the procedure It will be seen that testicular 
temperature is shghth u aimer than scrotal temperature The same relation was 
found in normal men bi other workers ^ 

smniABi 

Temperature measurements were taken from the scrotum, testis, arm, thigh, 
mouth and rectum of 29 paraplegic and 10 normal men A hiTiodemuc needle 
with a thermistor dence nas utdized for scrotal, testicular, arm and thigh 
deterrmnations and a chmcal thermometer for the mouth and rectum 

Oral temperature was sigmficantl) lower than rectal temperature m the groups 
studied Arm and thigh temperatures did not sigmficantl) x aiy from each other 
in both parahzed and nonparahzed subjects 

'Scrotal temperature in the paraplegic indindual did not sigmficantl) differ 
from the normal Testicular temperature nas shghth wanner than scrotal 
temperature in the paraplegic subjects studied 

It appeirs that hx'perthermia m the scrotum does not dexelop m paraplegic 
patients The testicular atrophx that dexelops m such indixaduals, therefore, 
his to be attributed to some other causal factors 

3 o’* ^ and Wilhelm S F Te-ticular temperature in man J Urol , 63 340- 



The JoUR^AL or Uroloot 
V ol 79 No 6 June 1968 
Printed \n U S A 


THE CLINICAL SIGNIFICANCE OF ABNORMAL 
PROSTATIC SECRETION 
JOHN E BOWERS and GORDON B THOMAS, B S 

The purpose of this studj'’ was to correlate findings in gross, microscopic and 
bactenologic e\ammation of prostatic secretion and “prostatic” symptomatology 
m 100 unselected urological patients, m an attempt to establish standards of 
normahty so that they may be applied to exarmnation of the prostatic secretion 
in general practice Premous w ork has been eqmvocal and is not referred to for 
this reason Because it w ould seem that the problem of prostatic infection must 
lend itself to a statistical analysis it w as deemed w^orthw hile to attempt to clanfy 
the situation, particularly vnth regard to the detailed findings of each individual 
specimen and the relation of the findings to the patient’s spmptoms at the time the 
specimen was acquired It w'as hoped, at the onset of the study, that an analysis 
of these accumulated data w ould promde the answ'er to many of the questions 
w hich plague those w ho concern themselves with the constitutents of the prostatic 
flmd, 1 e , the significance to be attached to mcreased numbers of pus cells, to 
positive cultures, etc Before progressing far ivith the w ork it w as obnous that 
symptomatology was invanably vague in character, lending an element of in¬ 
accuracy to the statistical analysis However, by expressing the findings as 
possibilities rather than percentages, it w as felt that the conclusions w ould be of 
most aid to the practitioner who is faced w'lth the problem m the indmdual 
patient 

AIATERIAL AND METHODS 

The records of 100 male patients who had imdergone routine studies to rule 
out possible prostatic infection w'ere analyzed (table 1) Some of these had been 
referred with a diagnosis of prostatitis, but the majonty had completely unre¬ 
lated problems such as mfertihty, h 3 '^drocele or the like A complete examination 
of the external gemtaha and abdomen was earned out on anj-^ new patient 
“Prostatic” symptoms at the time of each examination, before obtaining pros¬ 
tatic secretion, were noted The patient was instructed to partially empty his 
bladder, cleansing the urethra Vigorous prostatic massage w as then earned out 
wuth the patient compressing his urethra betw^een gauze pads The first drops of 
secretion were collected in dextrose tubes for culture (CPS) Microscopic exami¬ 
nation was done on ther emammg secretion under a cover slip using the high dry 
lens The amount of prostatic secretion obtained w as estimated and noted Then 
cathetenzation was earned out and culture was performed on a specimen of 
bladder unne (CU) In this manner a complete set of data referable to a single 
incident, the culture of the prostatic secretion (CPS), were made aiailable This 
procedure was earned out on 97 occasions, and in addition 91 prostatic speci¬ 
mens w ere cultured without accompanjnng unne cultures, in 100 patients, making 
a total of 188 CPS and 97 CU a\ ailable for study 

Accepted for publication October 24, 1957 

976 



SIGNIFICANCE OF ABN DENIAL PHOSTATIC SECRETIOX 


977 


SESULTS 

General data Cultures were made m i ritio of 2 CPS to 1 CU lu 100 patients, 
188 CPS Mere done, 97 of Mhich Mere nccomp-inied b\ CIJ, n total of 285 cul¬ 
tures Of 100 patients, 55 had one CPS, 24 had 2 CPS, 7 had 3 CPS, 8 had 4 
CPS, 5 had 5 CPS and one had 7 CPS Of the same 100 patients, 06 liad 1 CU, 
14 had 2 CU, 1 bad 3 CU and 19 had no CU performed 
Table 1 shoM s the age distribution Math relation to the presence or absence of 
“prostatic” SAanptoms m the 100 patients It MaU be noted that the age group 
50-59 IS preponderanth sNanptomatic, othemase the age groups shoM equal 
numbers of siaiiptoniatic and as\ mptomatic patients 

ApproNunateh of 188 prostatic secretions aaelded positne cultures, nhile 
onh 1 in 10 iinne cultures m as positn e Of 136 positn e CPS, 42 per cent were 
accomplined bi negatue CU, 8 per cent bi positne CU Of 52 negatne CPS, 
52 per cent Mere accompamed bi negatne CU, 2 per cent bi positne CU CU 
M as not performed uath 50 per cent of positn e CPS, 46 per cent of negatn e CPS 
Of 100 patients 74 shoued positn e CPS at some time dunng their im estigation 
M hile 26 M ere aln aN s negatn e Of the 81 patients haiang CU 13 per cent shoM ed 
positne CU at some time Mhile 87 per cent Mere aluajs negatne Of the 81 
patients Mho had one or more CPSCU done concurrenth, 80 per cent had 1 
CPSCU, IS per cent had 2 CPSCU and 2 per cent had 3 CPSCU 


SAniPTOJIS 


Of 100 patients 56 had sATiiptoms at some time during the im estigation uhile 
44 patients nei er had s\anptoms Of 188 CPS 45 per cent w ere accompamed bi 
“prostatic” SAanptoms at the tmie the specimen A\as taken Mhile 55 per cent had 
no SAanptoms Port} -tM o per cent of 136 positn e CPS, 54 per cent of 52 negatiA'e 
CPS, 92 per cent of 12 positne CU and 48 per cent of 85 negatne CU Mere 
accompanied In SAanptoms 'ThirtA-six per cent of 91 CPS Mhich Mere done 
Mithout concurrent CU Mere accompamed bi SAanptoms 
Of the A inous combinations of positn e and negatn e prostatic and unue cul¬ 
tures, 45 per cent of 58 CPS positn c CU negatn e, 59 per cent of 27 CPS negatn e 
CU negatne, 92 per cent of 11 CPS positne CU positne, 100 per cent of one 


Table 1 Distribution of a 


ijinptomatic and asymptomatic patients irith respect to aqc qroup 
100 patients 


Ast Group 


yss 

Xh2n 

30-39 

lO-ia 

50-59 

GO-09 

70 Old oAor 


Total 


S\Tnptonis 


patients 

11 

16 

9 

14 

4 


56 


No SAToptom 


patients 

17 

15 

9 

1 

2 

0 


44 


2S 

31 

IS 

15 

6 

-> 


100 
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CPS negntn e CU positn e weie accompanied by symptoms Thirty-two per cent 
of 67 CPS positn e and 46 per cent of 24 CPS negative, with which CU were not 
done concurientl}'^, nere accompanied by symptoms 

Of 136 positn e cultures of prostatic secretion 15 per cent vere accompamed 
by acute sjmptoms, 27 per cent by'' chrome synnptoms and 58 per cent by no 
syunptoms Of 52 negatn e cultures of pi ostatic secietions 18 per cent u ere accom¬ 
pamed by’’ acute sy'mptoms, 36 per cent by' chiomc symptoms and 46 per cent by' 
no sy'mptoms Of 12 positive unne cultui-es 50 pei cent vere accompamed by 
acute symptoms, 42 per cent by' chrome sy'mptoms and 8 per cent by' no symp¬ 
toms Of 85 negatn'e unne cultures 18 pei cent vere accompamed by' acute 
symptoms, 30 per cent by' chrome symptoms and 52 pei cent by no sy'mptom Of 
91 prostatic cultures 'unth which no unne culture was done 9 per cent v eie accom¬ 
pamed by acute symptoms, 27 per cent by' chrome symptoms and 64 per cent by 
no sy'mptoms 

Of the laiious combinations of positn e and negative pi ostatic and unne cul¬ 
tures 14 per cent of 58 CPS positii e CU negatn e, 26 per cent of 27 CPS negatn e 
CU negative, 46 per cent of 11 CPS positive CU positive, and 100 per cent of one 
CPS negative CU positive vere accompamed by' acute symptoms, 31 per cent 
of 58 CPS positn e CU negative, 33 per cent of 27 CPS negatn e CU negatn e, 
and 46 per cent of 11 CPS positive CU positive vrere accompamed by chronic 
symptoms, while 55 per cent of 58 CPS positiv'e CU negatn'e, 41 per cent of 27 
CPS negatn'e CU negative and 8 pei cent of 11 CPS positive CU positiv'e were 
accompamed by no symptoms Of 67 CPS positiv'e with which no unne culture 
was done concurrently' 10 pei cent were accompamed by acute symptoms, 22 per 
cent by' chronic symptoms and 68 pei cent by no symptoms Of 24 CPS negative 
with which no unne culture was done concurrently 4 per cent weie accompamed 
by acute symptoms, 42 per cent by chrome symptoms and 54 per cent by' no 
symptoms 

Of 81 patients havnng a unne culture done concurrently with a culture of 
prostatic secretion, 12 per cent had CPS positiv'e CU positn e at some tune, 30 
pel cent always had CPS negatn'e CU negative and 58 per cent w ere irregular 
(CPS positnm CU negatn e etc ) Of 10 patients showing CPS positn e CU positiv'e 
at some tune, 50 per cent had acute symptoms at some tune, 40 per cent had 
chrome symptoms only' while 10 per cent had no symptoms at any' time Of 24 
patients alway's showing CPS negative CU negatn'e when done together, 28 pei 
cent had acute sy'mptoms at some time, 28 per cent had chronic sy'mptoms only , 
while 44 per cent had no symptoms at any' tmie Of 47 uregular patients 19 per 
cent had acute sy niptoms at some tune, 30 per cent had chronic symptoms only', 
while 51 per cent had no symptoms at any' tmie Of 19 patients hav'ing CPS done 
wnthout concuirent CU, 21 per cent had acute symptoms at some time, 32 per 
cent had chronic sy'mptoms only', while 51 per cent had no symptoms at any' time 

Of 97 cultures of prostatic secretions done concurrently' wath 97 unne cultures, 
52 per cent were accompamed by' symptoms while 48 per cent weie not accom¬ 
pamed by symptoms - o i 

Of 85 cultures of prostatic secretions accompamed by' syanp oms per cen 
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^^e^e accompanied bj acute sjauptoms and 66 per cent were accompanied bj 
chrome sj-mptoms 

Bacteriology Of 136 positn e cultures of prostatic secretions 69 per cent greu 
coliform orgamsms, 13 per cent grew hemolj'tic Streptococcus, 10 per cent grew 
non-hemoMic Streptococcus and 8 per cent grew Staph 3 lococcus or Proteus 
And of 12 positu e unne cultures 92 per cent greu coMorm orgamsms ubile 8 per 
cent greu hemolj-tic Streptococcus 

Fiftj-one per cent of prostatic cultures jaelding coliform bactena, 36 per cent 
of those} ieldingnon-hemol}i:ic Streptococcus, 24 per cent of those }aeldmg hemo- 
bdic Streptococcus and 54 per cent of negatue prostatic cultures were accom- 
pamed b\ sc-mptoms at the tune cultures were taken Bactena found and not 
mentioned abo\e uere not associated uith s}Tnptoms Of 10 patients }aeldmg 11 
CPS positu e CU positu e 75 per cent pure cohform and 20 per cent mixed cul¬ 
tures had accompan}ang s} mptoms (50 per cent acute) while 5 per cent of the 
imxed cultures had no accompan}nng s}Tnptoms Of 11 patients ha\ung 12 posi¬ 
tu e unne cultures 90 per cent u ere coliform accompanied by 50 per cent acute, 
30 per cent chrome and 10 per cent no s}Tnptoms, 10 per cent of patients }ueldmg 
hemobdic Streptococcus u ere accompamed b} chrome s}’mptoms 

Of 97 prostatic cultures done concurrent!} mth unne cultures 27 CPSCXJ 
showed no growth in either culture Of the 70 CPSCU shomng growth 71 per cent 
were predonunantly cohform, 8 per cent hemol}'tic streptococcus, 7 per cent 
non-hemohiic Streptococcus and 14 per cent nmed or Proteus, etc 
Microscopic findings Of 188 prostatic secretions exammed nucroscopically by 
high dr} lens (43 X) concurrent!} with culture of the same secretions, 62 per 
cent showed less than 10 white blood cells per field (normal), 12 per cent 10 to 20 
BTIC per hpf (l-f), 10 per cent 20 to 50 WBC per bpf (2-i-), 7 per cent 50 to 100 
WBC per hpf (3-b) and 9 per cent more than 100 \M3C per hpf (4-1-) Approxi¬ 
mate!} 60 per cent of those secretions classified as normal, progressing to 40 per 
cent of those classified 4-f, were accompamed b} no s}mptoms Regardless of 
microscopic findings 75 per cent of 188 prostatic cultures w ere positu e, when 
grouped according to concurrent microscopic examination of the secretions 
Two thirds to three-fourths of positue cultures of prostatic secretions }'ielded 
coliform orgamsms regardless of findings on nucroscopic examinations of the 
accretions HemoMic Streptococcus, non-hemobTic Streptococcus, Staph}lococ¬ 
cus and Proteus follow ed in that order 
Of 85 microscopic exaniinations of prostatic secretions accompamed b} s}mp- 
toms the percentage of acute s}Tnptoms laned from 11 per cent to 50 per cent 
when grouped according to nucroscopic findings, a rather wade range The num- 
l)or of cases was small and there appeared to be no relation between the micro- 
'-copic findings and the tiTic of S}mptoms present Sinularh when grouped 
according to presence or absence of samptoni':, set enti of microscopic abnor¬ 
malities ind results of culture of each prostatic secretion no diagnostic correlation 
could bo found, as m am microscopic classification there was a tendenci for 
simptomitK nogatu c cultures to exceed simptomatic positu c cultures in num¬ 
ber- The number of cases became xen small when attempting a further break- 
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dowTi into type of symptoms but findmgs on microscopic examination appeared 
to have somevhat moie influence than cultuie lesults on vhethei symptoms were 
acute 01 chrome Also, w^hen grouped according to the presence or absence of 
S3miptoms, microscopic findings and the type of organism found in positive cul- 
tuie of eachpiostatic secretion, one-fom-th to one-half of cohfoim oi othei positne 
prostatic cultures weie accompamed by symptoms no matter ivhat vas found on 
micioscopic examination of this secretion 

Quantity of secretion Appioximately two-thirds of the piostatic seoietions 
were consideied piofuse, one-thud scant in amount Appioxmiatel}'^ two-thirds 
of the positive prostatic cultures and tw o-thiids of the negative piostatic cultures 
weie associated with piofuse secretion A^Tien grouped accoiding to nucroscopic 
finchngs no con elation was found wnth the quantity of prostatic secretion, 
appioximately two-thirds of piostatic secietions were profuse m each group 
Wdien giouped according to the tjqie of orgaiusm found in positive cultures 
approximately two-thuds of positne piostatic cultures were associated with 
profuse secietiou, legaixiless of the type of orgamsm found 

One-third of 29 prostatic secretions accompamed by acute symptoms were 
considered scant, two-thuds profuse in amount One-third of 56 prostatic secre 
tions accompanied by chiomc symptoms weie considered scant, two-thirds 
piofuse m amount One-third of 103 prostatic secretions accompamed by no 
symptoms were considered scant, two-thiids piofuse in amount Similaily when 
grouped accoiding to the lesults of prostatic culture and nucroscopic exaimnation 
of the secretion and quantity of secretion generally the i atio of one-tbird scant 
to tw'o-thirds profuse wall be maintained The ratio is also maintained when the 
data are grouped according to the organism found in positive prostatic cultures, 
presence or absence of sjunptoms, rmcioscopic findings and amount of secretion, 
and it IS maintained in a sun ey of the 52 negative prostatic cultures There was 
no marked diffeience with respect to the piesence or absence of sjmiptoms be¬ 
tween the “scant” and “profuse” groups, wlule takmg into account all of the 
other factors such as nucroscopic findings and cultme results 
Results of therapy When the results of cultures of piostatic secretions and 
nucroscopic findmgs on exaimnation of this prostatic secretion are considered in 
the 45 patients who had more than one culture, 53 pei cent were improved by 
treatment, 42 per cent w ere ummpro\ ed and 5 per cent w ere made w orse 

Considered findmgs on nucroscopic examination of the prostatic secretions 
only, the same relation pre\ ads Fifty-three per cent were improi ed, 33 per cent 
ummproved and 14 per cent made woise 

DISCUSSION 

The followung generalizations are den\ ed from a sun^e}' of the preceding data 
1) The chances aie 3 to 1 that anj*^ one of a senes of cultures of prostatic secre¬ 
tions wdl be positne, bj^ our culture techmque The chances are 3 to 1 that, 
regardless of findings on micioscopic exaimnation, anj’' prostatic secretion will 
jneld a positn e culture, and in these positn e cultures the chances are to t lat 
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the organism found wiU be cobform Thus the findmgs on microscopic examina¬ 
tion appeared to hai e no relation to the results of culture of the prostatic secre¬ 
tion (Two-thirds of 188 secretions were normal imcroscopicall\ , one-third con¬ 
tained more than 10 white blood cells per high power field ) 

2) The chances are 50 50 that a subject will hai e symptoms remoteh referable 
to the prostate gland regardless of findmgs on microscopic examination of the 
prostatic secretion If sj-mptoms exist the chances are 2 to 1 that the s^miptoms 
will be chrome, regardless of findmgs on microscopic examination of the prostatic 
secretion (Of 85 prostatic specunens accompamed by simptoms 29 (34 per cent) 
were acute and 56 (66 per cent) were chrome sj-mptoms) Thus findmgs on 
microscopic examination, culture results and amount of secretion had no bearmg 
on the presence or absence of ^mptoms 

3) The chances are 50 50 that a prostatic secretion jueldmg a culture positu e 
for cobform organism wdl be accompamed bv sj-mptoms (The chances are ei en 
that a prostatic secretion neldmg no growth wdl be accompamed by symptoms ) 
The chances are 1 m 3 that a secretion yieldmg a positn e culture for hemohdic 
or non-hemobdic Streptococcus wdl be accompamed by sjunploms Thus the 
type of organism found would appear to ha\ e httle influence on the presence or 
absence of simptoms 

4) TThe chances are 1 m 6 that a prostatic secretion wdl be accompamed bi 
acute simptoms, 1 m 3 that a prostatic secretion wdl be accompamed bi chrome 
s}-mptoms and 1 m 2 that a prostatic secretion wdl be accompamed by no sjunp- 
toms regardless of microscopic findmgs, cidture results, organism found and 
amount of secretion Hence microscopic findmgs, culture results, orgamsm found 
and amount of prostatic secretion haie no relation to the type of svmptoms 
present 

5) The chances are 2 to 1 that, regardless of microscopic findmgs, culture 
results or ti-pe of orgamsm found, am prostatic secretion wdl be profuse m 
amount (Of 188 prostatic secretions two-thirds were considered profuse, one- 
third scant m amount ) Thus the amount of secretion has no chmeal significance 

6) The chances are almost 100 per cent that a postive urme culture wdl be 
accompanied bi simiptonis and the chance^ are e\ en that a negatii e urme culture 
wall lie accompanied b\ saanptoms 

The chances are e\ en that a positn e urine culture wall be accompamed ba 
acute or clironic saanptoms, whde the chances are 1 m 6 that a negatne urme 
culture wall lie accompanied b\ acute ‘wanptoms, 1 m 3 that a negatn e urme 
culture wall be accompamed ba chronic saanptoms, and 1 m 2 that a negatn e 
unne culture avail be accompamed ba no saanptom= 

7) TThe chances arc 3 to 1 that ana male patient avail haa e a positn e culture of 
pro-tatic '^rction and the chances are 1 in 10 that ana male patient wall haa e a 
po=itia e urine culture at some time dunng the period of his ma estigation Con- 
'udenng finding- on microscopic examination and culture of the prostatic secre¬ 
tion the (haiices are cv en that a patient wall be improa ed and the chances are 1 
m 10 that he will be made wor-e ba coincntional therapa 
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SUMMARY 

In a group of unselected male urological patients the odds are 1 m 3 that a 
given prostatic secretion mil show an abnormal number of white hlood cells on 
nucroscopic exanunation If abnormal, there is an equal chance that the secretion 
mU be 1, 2, 3 or 4 plus m quantity of pus cells 

Findings on microscopic examination of prostatic secretion, type of organism 
found on culture of prostatic secretion and amount of secretion obtained b}" 
prostatic massage appear to have no bearing on presence or absence or type of 
symptoms ordmanly attnbuted to prostatic infection 

If the prostatic secretion be cultured the odds are 3 to 1 that the culture will be 
positive regardless of vhether the patient has sjTnptoms, or whether the subject 
has normal or abnormal prostatic secretion on microscopic exanunation If the 
patient has a positive culture the chances are 3 to 1 that the orgamsm found will 
be cohform 

Microscopic exanunation and cultuie of the prostatic secretion vould appear 
to be equally inaccurate m the diagnosis of symptomatic prostatic infection, 
smce it IS difficult to correlate the usual endence for infection mth chronic 
symptomatologj" 

Prostatic infection per se is felt to be relatively common Persistently positn e 
cultures of prostatic secretion uould seem to indicate a possible “focus of infec¬ 
tion” or source of systemic toxicity, and should be converted to negative cultures 
by conventional modes of therapy 

333 Park St, Montclair, N J 
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From the Department of Surgery, Dniston of brology, of the Lniicrsily of 
Rochester School of Medicine and Dentistry, Rochester, A ) 


The search for accurate means of diagnosmg cancer at an earlj stage con¬ 
tinues In recent years, exfohatn e cj-tologj has gained mdespread populantj as 
an applicable laboratory procedure The microscopic examination of bodj fluids 
for cancer cells has prmaded the phj sician ivith a technique whereby he has been 
able to diagnose carcinoma of the uterine cena\ at an earl}, and often curable, 
stage Frequentlj, a positive cji;ological report precedes any chmcal endence of 
this disease In other situations, it provides read} confirmation of suspicions 
aroused at the time of pehnc examination and also a smiple means of screemng 
large populations for an all too frequent form of malignancy It is for these reasons 
that exfohatn e c}-tolog}'^ has recen ed its vadest apphcation and greatest acclaim 
m the field of g}Tiecolog}' 

Hov\ ci er, there is considerable endence a\ ailable that this techmque has pro- 
laded an aid to the diagnosis of the hidden pnmar}' lesions of pulmonar} and 
gastnc carcinoma, as well as to the metastatic seeding of the pleural and per¬ 
itoneal surfaces At present, most large c}dolog}" laboratones examine matenal 
from the aforementioned sources as v ell as breast secretions, duodenal v ashmgs 
and almost any other body fluid obtainable A further mdication of the general 
acceptance and recogmtion of usefulness of exfohatn e c}'tolog} is the announce¬ 
ment that candidates for the American Board of Patholog}^ are required to be 
famihar vath the techmques of collection, preparation and interpretation of 
smears ‘ 

In spite of the acceptance of exfohatn e c}’tolog} as a useful adjunct to the 
diagnosis of mahgnanc}, there has been considerable control ers}’- oier its ap¬ 
plication to the diagnosis of prostatic carcinoma Some im estigators and authors 
hai e stated that it is not a useful techmque, and caution that collection methods 
mai actu ilh disseminate the disease = ' The relativch high incidence of prostatic 


Reid at annual meeting, Xortheastern Section of Amencan Urological Association 
Wuitciace > i September 15, 1957 

•Trainee, Xational Cancer Institute and ^sociate Director Cttologj Laboraton 

Strong Memorial Hospital, Rochester, Xevr Fork ’ 

‘ ^IcDonald, J H Exfohatn c cjtologr a realistic appraisal 4m J Clin Path 26 
303 lOoO ^ 

Hock, E F Cancer diagnosis from prost itie smears Clin Aled , \ol 60, 1953 
•Hudson,! B The diagnosis of carix prostatic cancer New Fork State J Med 53 
Uo9 19o3 ’ 

tat’e^SoiUh Med” 46^ 

‘Boxer, \\ F Careinoma of the pro-tatc a cxtological studx J Urol S3 334 1050 
‘Kaufman, J J , Rosenthal, M and Goodxxm W L Methods of diagnosis of cTt 
cinoma of the prostate a conipanson of clinical impression, prostatic smear 
needle biopsx open pcnnexl hiop^ and transurethral biopsx J Lrol 72 450 1054 
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Table 1 Cytologic cnlena of malignancy 

1 Vanation in size and shape of nuclei 

2 Hi perchromatism 

3 Cron ding of cells and overlapping of nuclei (in sheets) 

4 Bizarre, irregular nuclei 

5 Chromatin stippling and patches 

6 Single large or multiple nucleoli with altered nucleoli nuclear ratio 

7 Mitotic figures (rareh seen) 

8 Cast-like cell groupings 

carcinoma is familiar to all urologists and the need for moie accurate diagnostic 
methods is obnous One cannot hope to achieve the accuracy m diagnosis with 
this method that is realized m cervical carcmoma, smce a specimen from the 
latter lesion can be obtamed under direct vision The comparison should be made 
with existing diagnostic methods for the disease considered Ideally, open penneal 
biopsy IS the procedure of choice m the case of the suspicious prostate However, 
this reqmres hospitahzation and therefore is not feasible as a large scale ofBce 
screemng method Therefore, one must rely upon the axammmg finger, x-rays, 
phosphatase studies, punch biop;^’', and exfohative C 3 dology to offer an aid to 
diagnosis pnor to majoi surgical mtervention and treatment 

For the past eight and one-half years, our laboratory has been concerned vith 
the apphcation of exfohative cytology to the diagnosis of prostatic carcmoma 
During this penod, a total of 10,410 slides ivas examined on 2,445 patients m the 
age range m which this lesion is most prevalent In practically every mstance, the 
specimens w'ere screened and mterpreted by the same cytologist As might be 
expected, the ease and accuracy of mteipretation increased wath the expenence of 
the examiner Early m the study, direct oigan smears obtamed at the operating 
table and m the autopsy room were studied to gam faimhanty with cell types 
which might be encountered m the specimens obtamed from patients 

COLLECTION AND PREPARATION OF MATERIAL 

The specimens for examination were obtamed by prostatic massage m prac¬ 
tically every mstance The patient preferably wms not on mdweUmg catheter 
drainage or hormone therapy Occasionally, the spun sediment of the first voided 
unne after massage wms examined m those cases in which massage w as unyielding 
of secietion It was the impression of the climcians involved that routine massage 
creates no demonstrable increase m the spread of the disease or over-all mor¬ 
bidity In fact, a renew" of cases m which radical perineal prostatectomy was 
performed on patients from this chmc yielded survival rates w hich compared very 
favorably with other such series reported ® Most of these patients had been sub¬ 
jected to diagnostic prostatic massage pnor to surgery and, in many cases, re¬ 
peated massage 

Adequate specimens are most readily obtainable by moderate lateral to medial 
digital pressure on the prostate followed by a milking compression down the 
median furrow to the region of the memoranous urethra An effort is made to 

• Scott, W W An evaluation of endocnne control therap 3 plus radical penneal pros 
tatectomj in the treatment of selected eases of advanced carcinoma of the prostate fol 
owed five or more 3 ears J Urol , 77 521, 1957 
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Table 1 Cytologic criteria of malignancy 

1 Vanation in size and shape of nuclei 

2 Hi perchromatism 

3 Croi\ ding of cells and overlapping of nuclei (in sheets) 

4 Bizarre, irregular nuclei 

5 Chromatin stippling and patches 

6 Single large or multiple nucleoli with altered nucleoli-nuclear ratio 

7 IMitotic figures (rareh seen) 

8 Cast like cell groupings 

carcinoma is familiar to aU urologists and the need foi inoie accurate diagnostic 
methods is obvious One cannot hope to achieve the accuracy in diagnosis with 
this method that is realized m ceitucal carcmoma, smce a specimen fiom the 
latter lesion can be obtained under direct nsion The comparison should be made 
ivith existing diagnostic methods for the disease consideied Ideally, open perineal 
biopsjr is the procedure of choice m the case of the suspicious prostate However, 
tins requires hospitahzation and therefore is not feasible as a large scale ofiBce 
screemng method Therefore, one must rely upon the evanumng finger, \-rays, 
phosphatase studies, pmich biopsy, and exfohative eytologji^ to offer an aid to 
diagnosis pnor to major surgical intervention and taeatment 
Foi the past eight and one-half years, our laboratory has been concerned with 
the apphcation of exfohative cytology to the diagnosis of prostatic carcmoma 
During this penod, a total of 10,410 shdes was axamined on 2,445 patients m the 
age range m which this lesion is most prevalent In practically everj’- instance, the 
specimens were screened and mterpreted bj'- the same cytologist As nught be 
expected, the ease and accuracy of interpretation increased with the expenence of 
the examiner Early in the study, direct oigan smears obtained at the operatmg 
table and in the autopsy room nere studied to gam faimhanty with cell types 
w hich might be encountered m the specimens obtamed from patients 


COLLECTION ANT) PREPARATION OF MATERIAL 

The specimens for examination nere obtamed by prostatic massage m prac¬ 
tically every mstance The patient preferably i\as not on mdneUing catheter 
drainage or hormone therapy Occasionally, the spun sediment of the first voided 
urine after massage was examined m those cases m which massage v as un 3 ueldmg 
of secietion It n as the impression of the chmcians involved that routine massage 
creates no demonstrable increase m the spread of the disease or over-all mor¬ 
bidity In fact, a renew of cases in which radical penneal prostatectomy vas 
performed on patients from this chmc yielded sumval rates which compared verj’’ 
favorably vnth other such senes reported ® Most of these patients had been sub¬ 
jected to diagnostic prostatic massage pnor to surgerj^ and, m mam caces, re¬ 
peated massage 

Adequate specimens are most readily obtainable by moderate lateral to medial 
digital pressure on the prostate foUoned bj'' a milking compression donai the 
median furrow to the region of the memoranous urethra An effort is made to 

•Scott, W W An evaluation of endocnne control therapy P*"® 

tatectomj in the treatment of selected cases of advanced carcinoma of P 
owed five or more jears J Urol , 77 521, 1957 
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the patients who had been discharged with the diagnoas of carcinoma of the 
prostate” dunng the same penod without recorded evidence of poative crto'ogj’ 
Most of these cases represented proien carcmoma by the same standards pre- 
aaously described Table 5 summarizes the breakdown of the 77 cases m which 
specimens for cjdologic exammation were obtamed, m akin g up the Malse nega- 
ti\ e” group hlanv of the patients from whom unsatisfactoia' specimens w ere ob¬ 
tamed were on constant catheter dramage, hormone therap\ or the matenal had 
been unsatisfactonlv prepared An inherent shortcoming of the technique is 
lUustrated m the ‘ quantitv not sufficient” group This mabihti to obtam ade¬ 
quate representatn e secretion for mterpretation is a problem that apphes to some 
patients and occasionalli to "mme examiners 


Discrssro\ 

Based on these data accu m u la ted over an eight and one-half i ear penod, we 
feel that the prostatic smear does offer a useful adjunct to the diagnosis of pro¬ 
static carcmoma The i aluable information obtamed from this laboratory pro¬ 
cedure used m conjunchon with clmical impression x-rav reports, phosphatase 
studies, and biopsv should give maximum accuracv of dmgnosis We are presentlv 
evaluatmg the additional techmque of detennmmg the prostatic acid phos¬ 
phatase which we consider to be a more accurate and sensitive measure than the 
total serum acid phosphatase 

The specimen for cytologic exammation mav be readilv collected at the time of 
the patient’s first visit and repeated as needed On the avenge, two specimens 
were obtamed by massage per patient m this senes Smce most patients with 
questionable prostatic lesions were examined at least twice as a diagnosbc pro¬ 
cedure, specnnens were readflv obtainable dunng these examinations The 
accuraci of the techmque defimtelvmcreases with repeated specimens but it m no 
wa\ should be used as a tool of procrastination 
In those cases where radical surgen- is mdicated or mav be possible after 
h^one control therapv, a biopsv should be obtamed as soon as possible 
EMoham e ecology may help to detemune which cases should be biopsied bv 
addmg a further bit of eydence to a famt clmical suspicion .Another appheahon 
is m the confiraation of other diagnostic tests m the debditated patient who 
woffid not be biopaed or the patient with evidence of metastases pnor to m- 
stitutmg hormone therapv or performmg orchiectomy When used as a -^creemnsr 
procedure a few cases of unsuspected carcmoma may be detected ^ 

As is the case m anv such laboratorv procedure the accuracv mcreases with the 
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of the prostate in tissue removed at the time of surgery or autopsy Patients in 
the “defimte evidence of carcinoma” category’’ presented mth a climcally char 
acteristic, stony-haid, fixed gland often extendmg beyond the capsule and 
responding to some form of endocrine therapy, x-ray evidence of metastases from 
prostatic carcinoma, and/or markedly elevated serum phosphatase studies hlost 
of the cases m this group had two or more of these ciitena 

In many mstances, patients presented vnth findings on rectal examination, 
which were suspicious but not sufficientlj’’ positive to warrant an open penneui 
biopsy, and on whom aU other studies earned out were negative or inconclusive 
for the diagnosis of caremoma of the prostate These cases are tabulated m the 
“?- carcinoma” group J\lany of these patients are undergomg further evaluation 
or ha^ e been lost to further follow-up stud}^ 

The “false positive” and “chmeal data insufficient or absent” categones are 
self-explanatory classifications In this study, the former groupmg represents 
those cases m vhich a positive smear vas not supported by any other positive 
endence of caremoma on evaluation Not all of these patients have had surgical or 
autopsy matenal for histological exammation The latter group includes cases 
which had to be omitted because of lack of follow-up information 

Table 4 illustrates the data presented in table 3 bioken donm into per cent 
The cases of insufficient chmeal data were oimtted and those patients vatb 
histological or other “defimte evidence of carcinoma” were grouped into the 
‘ proven caremoma” category With this formula, class 3 offered an accurac}’’ of 
46 7 per cent, class 4, 83 8 per cent, and class 5, 97 per cent with a false positive 
incidence as noted 

In an effort to determine how often the smear is negative m the piesence of 
mahgnancy, an additional 306 hospital records vere exammed This comprised 


Table 3 Follow up study of sttspicioris (3) and positive (4 <t 6) prostatic smears, 
January I, 1949-July I, 1967 


ClaS5i6calion j 

No of 
Patients 

Histologically 
Proven Car 
anoma 

Definite Evidence 
of Caranoma (Clm 
icaJ X ra> I^abo- 
rator>) 

?Carcinoma 

False 
Positit e 

Clinical Data 
Insufficient or 
A^ent (Omit 
ted) 

1 

3 

70 

15 

13 

19 

13 

10 

4 

159 

66 

63 

14 

11 

5 

5 

67 

36 

28 

1 

2 

0 

1 

Total 

296 

117 

104 

36 

24 

16 


Table 4 Follow up distribution (%) of suspicious (S) and positiie (4 <t 5) prostatic smears 

January 1, 1949-July 1, 1967 _ 


Classification 

% Proven Carcinoma 

% ?Carcinoma 

3 

46 7 

31 7 

4 

83 8 

9 1 

5 

97 0 

3 0 


% FnlK Positiv e 


21 7 
7 1 
0 


Combined clas‘> 4 it 5 ” 87 7% proien 
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1~RETHRAL STRICTUKE FOLLOTTIXG TRAXSERETHEAL 
RESECTIOX OF THE PROSTATE 


HERBERT L \AARRES 

From Ihc Tfomp^on-Brimm Kncppc- Chnic Scinl Joseph, Vo 

One of the common sequelae ol tmnsurethml resection of the prostate is 
urethral stncture, particularlv of the meatus^ Stncture has been reported m 
20 per cent oi these cases * The pathologj' ol strictures is a proliferation of fibro- 
bEsts m the tunica propna avherem the elastic tissue and muscle fibers are 
destroaed and replaced ba fibroblasts In mflammatora* stnctures this is also 
accompamed bv mfiltration of leukocaqes ^ 

These stnctures arise not onla from trauma incident to the passage of endo¬ 
scopic instruments and the cahber of these instruments m relation to the size 
of the urethra but to infection Mana* of these patients haae paain a or prostatitis 
m the preoperatiae phase Ermara tract mfections are common after constant 
dramace ba inlaamt catheters such as is customarc folloavmg transurethral re¬ 
section The route of entra here is from the outside up the flmd-fiUed space be- 
taveen the catheter and the urethral mucosa * 

Cortisone and conisone analogues depress fibroplasia, capillarr groavth and 
ground svstem proliferation *' Schemberg and Saltzstem^ found cortisone and 
comcotrophm r^uce the mcidence of mtra-abdonnnal adhesions Stmchfield*'' 
reported conisone prevented excessia-e fibrous tissue m arthroplastic procedures 
Rosenberg and associates” stated th at cortisone diminished the tendencv toward 
scar tissue contracture m experimental Ive stnctures of the esophagus 
In the field of urologa" Baker and associates'* noted that cortisone had no 
effect on uninfected wound heahng m ureterovesical anastomosis A sigmficant 
reduction m the occurrence oi secondan- stncture due to infection was found m 
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experience of the personnel involved This includes the clinician who obtains the 
specimen, the laboratory techmcians who stain the slides, and the cytologist vho 
mteiprets them Over the years, Ave have gamed confidence in our convictions 
and have learned to appreciate and to respect the information Avhich may be ob 
tamed from the microscopic evaluation of prostatic secretion for the presence of 
desquamated mahgnant cells 


SUMMARY 

An eight and one-half year follow-up study is presented on the application of 
the prostatic smear to the diagnosis of prostatic caicmoma Dunng this penod, 
10,410 shdes on 2,445 patients Avere examined In this group, there Avere 296 
cases AVith class 3, 4, or 5 smeai-s Avhich weie reviewed and classified A class 3 or 
suspicious report represented an accuracy of 46 7 per cent and a positive cytologic 
report (4, 5) correlated AAuth an 87 7 per cent accuracy A bieakdoAvn of “false 
positive” and “false negatnm” reports is also presented 
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pnor to surgen, lad nnother -lud fitnl cerebroi iscuhr iccident on the tenth 
postopemtne dav One patient expired at home on the eighth postopemtn e dav 
of acute piilmonan emboha 

Associated siirgea performed a\ is is follows Supinpiibic cistostonia 5, 
htholapax-a 4 bilateral orchiectonn lb, bihtenl a as lig-ition 105, internal 
urethrostoina 3, inguinal henna repair 1, meatotoina 143, and insertion of r'ldnim 
needles 1 

The largest ainount of prostitie tissue resected in one sitting aa is 00 gin , 
the smallest 5 gm , aaath an aaenge aa eight of 26 gm per resection Pathological 
diagnosis of benign lia-perplisia aaas made m 126 Forta of these had associated 
chronic prostatitis Thirta -three patients had carcinoma of the prostate 

Preoperatiae unnalasis aaas normal in 95 patients, 50 had panna ind 14 gioss 
hematuna Xine patients had aesical ealeuh Sixta-seaen patients aaere in acute 
urmara retention aalieii first seen Of the remaining 106 patients, residual unne 
aaned from none to 2000 cc aaath an aaerage residual of 149 cc 

Taaelae patients had urethnl strictures pnor to surgeia Of these, six aaere in 
the group ni which ha drocortisone aa is not utilized Location of the stnctiire here 
was asfolloaas ^leatal 2, pendulous 3, and postenoi urethral 1 The taao patients 
wath mental stenosis had meatotomies done at the time of tmnsurethral resection 
and mental stnetures did not redeaclop postoperatia ela Those aaath stnetures 
m the pendulous and postenor urethra preoperatia ela* acqmred these same stne¬ 
tures postoperatia ela despite urethral dilation at the time of surgen Tliree of 
these patients had noimil unnalasis preoperatia ela One had gross hematuni 
and chrome prostatitis 

Location of the preoperatiae stneture m the six patients in aahom ha drocorti¬ 
sone ointment aaas utilized was as follows Meatal 2, pendulous 4 Again, the 
two aanth meatal stenosis had mcitotonues and did not reform i stneture post¬ 
operatia ela Of the four strictures m the pendulous urethra, thi-ee refonned post¬ 
operatia ela despite iiretliral dilatation at the time of surgen in all of them and 
mtenial urethrotoma in one One pendulous urethral stneture did not reform 
postopentia ela Tins patient Imd paaini preoperatia ela wluch disappeared 
following transurethral resection In addition, internal urethrotoma was per- 
fonned at the time of resection 

A total of 2b stnetures were found postoperatia ela Fourteen of these were in 
the non-ha drocortisone ointment group gmng an incidence of 6 per cent Tw ela e 
occurred m the ha drocortisone group for an incidence of 622 per cent 

Location ol stneture in the non-ha drocortisone group was as follows hleatnl 
b, pendulous 4 penoscrotal 3, ind aesical neck 1 Preopemtiae unnalasis w is 
iiegatia c m 6 contained paaini in 5 and gross hematuna m 3 Pathological diag¬ 
noses were Beiiign ha*perplasia 12, camnomi 2 and associated prostatitis 5 
A two stage resection aaas performed on 2 patients of this group 

In the ha drocortisone group, stnetures aaere located as follows hleatal 6, 
pendulou- 5 postenor urethral 1 Preoperatiae unnalasis was normal m S and 
showed paaini m 4 Pathological diagnoses were Benign ha-perplasia 11 , carci- 
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ureterointestinal anastomosis Teasley” and Bodner and associates'^ mdepend 
ently reported that cortisone injected directly mto the plaques of Peyronie’s 
disease caused regression of the plaques Byrne'«treated patients having urethral 
strictures with oral cortisone and obtamed encoui aging results Bonner and 
associates'" injected hydrocortisone dnectly into the stnctured aiea of the urethra 
vnth excellent effect 

In an attempt to reduce the mcidence of postoperative urethral stncture fol- 
lowmg transurethral resection of the prostate, we decided to apply h 3 ^drocorti 
sone omtment topically to the urethral mucosa 

METHOD 

The ointment used contained 25 mg of hydrocortisone acetate, 5 mg of neomy¬ 
cin sulfate, 0 2 mg methylparaben, and 1 8 mg of butylparah 3 ^dro\ 3 '^benzoate 
per gram * Patients resected from January 1955 to February 1956 sensed as a 
control group In these, instruments and catheters were lubncated with an or¬ 
dinary water-soluble jeOy In the group of resections from March 1956 to May 
1957, the urethral catheters inserted at the conclusion of surgery were liberally 
coated with the hydiocortisone ointment A small number of unselected patients 
m the latter period did not have apphcations of hydrocortisone omtment, pn 
manly because it was not readily available m the operating room at the time 
These cases were added to the control gioup for statistical purposes Prostatec- 
tormes performed by surgical routes other than transurethral have been excluded 
from this study Several other factors possibly causing urethral stncture were 
concomitantly analyzed 


RESULTS 


A total of 173 transurethral resections of the prostate were performed on 159 
patients Hydrocortisone ointment was used m 75 patients and not utilized in 
84 In 14 patients tu^o stage resections vere done One hundred fifty-three pa¬ 
tients were white and six Negroes The oldest person was 86 years, the youngest 
43, an average age of 70 years Five deaths occuired One patient with arteno- 
sclerotic heart disease had acute cardiac arrest during surgeiy Thoracotomy vnth 
cardiac massage was mstituted, but the patient expired three hours after the 
heart resumed beatmg One patient had a fatal acute coronary occlusion on the 
second postoperative day One patient died on the fifth postoperative day of 
overwhelming septicemia not responding to a great vanety of antibiotics One 
patient, who had had a cerebrovascular accident mth hemiplegia one month 


* Neo-cortef ointment 2 5 per cent , i m ia 

” Tenslej, G H Pejronie’s disease A nen approach J Tirol , 71 611 14, 1954 
Bodner, H , Hon ard, A H and Kaplan J H Pewome’s disease Cortisone hj alu 

ronidase hydrocortisone therapi J Urol , 72 400-403, 19W _ 

B 3 Tne, J E Cortisone in the treatment of stnctures of human male urethra Missouri 

Bmu^C’D^L 3 ons, M K and Shields, D Local injections of h^ drocoitisone as 
a new and effective treatment for stnctures of the urethra and mea 6 

263 130-134 1955 
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formed through tin external urethrotomj’^ Too few internal urethrotomies were 
performed for a conclusion to be drami This method desenms fui ther stud}”^ 
Pulling the inflated balloon of the urethral catheter downward under tension 
results m a slightly increased incidence of stricture Tins should be avoided where 
hemostasis can be obtained mthout this procedure 

CONCLUSIONS 

Hydrocortisone ointment applied topically vnll not prevent urethial stnetures 
following transurethral resection of the prostate Prophjdactic meatotomy will 
reduce the incidence of postoperative nieatal stiicture Putting uiethral catheters 
under tension is undesirable where hemostasis can be obtained otherwise 
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noma 1, and associated prostatitis 1 A two stage resection was performed m 1 
patient in this group 

Of the 26 patients in whom postoperative stnctmes developed, 10 vere ui 
acute urinary retention when first seen Residual unne in the remainder ranged 
from a minimum of 10 cc to a maumum of 600 cc vuth an average of 116 cc The 
largest amount of tissue resected m one sitting was 72 gm , mimmum 6 gm and 
average 24 gm 

Of the 12 patients vho acquired postoperative meatal stnctures, nme had 
piophylactic meatotomies at time of resection and hydrocortisone ointment vas 
also utihzed in 5 Of the thiee in whom no prophylactic meatotomy was done, 
hydrocortisone omtment was apphed m one case 

In those patients where capsular vems were opened and bleeding could not be 
readily controlled by fulguration, the indv eUing catheter was pulled down under 
moderate tension and taped to the thigh This procedure vas necessitated m 33 
resections In seven of these postoperative urethral strictures developed 
Postoperatively all patients had cloudy unne All vere treated vuth vanous 
unnary antiseptics, usually one of the sulfonamides While one patient with a 
neurogenic bladder had a postoperative residual unne of 300 cc, the average post 
operative residual urine was 7 cc 


DISCUSSION 

It is apparent that hydrocortisone ointment apphed topically does not reduce 
the incidence of postoperative urethral stncture follovung transurethral resec¬ 
tion In the treatment of Peyrome’s disease, it was found necessary to mject the 
drug directly into the fibrous plaque for the best results For the treatment of 
urethral stnctures, the mjection must be into the timica propna Oral adminis¬ 
tration of hydrocortisone has been less satisfactory Apparently hydrocortisone 
apphed topically, particularly in a non-water soluble base, ivill not traverse the 
mucous membrane in sufficient quantities to affect the underljung tissues 
Surpnsmgly cases vuth preoperative pyuna did not show greater occurrence 
of postoperative stncture This is probably due to the fact that all cases were 
treated vuth one of the sulfonamides or antibiotics postoperatively Also unnaiy 
retention, whether acute or chronic, had no effect on the incidence of postopera¬ 
tive stncture 

Two stage transurethral resections did not result in more postoperative stnc¬ 
tures nor was the v eight or amount of tissue resected a factor The type of 
pathological process, vhether bemgn hyperplasia, carcinoma of the prostate or 
chronic prostatitis, did not mfluence the outcome of stricture 

Meatotomy, while not preventing postoperative meatal stricture, did reduce 
its occurrence Since this is a simple procedure, it appears desirable as a prophy¬ 
lactic measiue Preoperative stnctures, other than meatal, wall usually be aggra¬ 
vated postoperatively These patients probably should have the resection per- 
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V ^ Sohtan nght kidnuN dnimng into rotropontoneil cctopic left <eimml veside. 
^ote duct-hke Etmcture arising from loner pole of kidnc\ ind opening into seniiml ves¬ 
icle (arrow) Bladder shons one vireteral opening on right 
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retroperitoneal ectopic seminal vesicle communicat¬ 
ing WITH A CONTRALATERAL SOLITARY KIDNEY REPORT 

OF A CASE 

HENRY A AZAR and SHELDON C SOMMERS 
From the Laboratory of Pathology, Massachusetts Memorial Hospitals, Boston, Mass 

In this paper is reported a case of agenesis of the left kidney and renal I'essels 
mth drainage of the loner calj'A of the sohtarj'’ light kidney into an ectopic left 
seminal vesicle located m the letropentoneal space just above the sacrum This 
anomaly has appaiently not previously been recorded However, it appears to be 
closely lelated to another rare congemtal malformation of the gemtourinary 
tract in nhich there is an extravesical uieter opening into the male seminal 
tract 


CASE HEPORT 

J H (M M H 389255), a 30-yeai-old white male engineer, was knonm to 
have a nght sohtary kidney smee the age of 21 He was first admitted to the 
Massachusetts Memonal Hospitals on January 3, 1952 

In 1943, the patient had pyuria and way examinations showed a single 
kidney on the right The pyuria cleared after sulfonamide theiapy In 1951, a 
biopsy of the testes revealed normal spermatogenesis The patient was married 
but had no children There a as a past history of asthma and hay fever The 
family histoiy vas unremarkable, and no congenital or famihal diseases veie 
recorded 

On physical examination the patient appeared healthy and well developed 
The blood pressure was 110/60 The kidneys were not palpable The left testicle 
was smaller than the nght Both vasa deferentia felt normal Rectal examina¬ 
tion revealed a model ately enlarged prostate but the senunal vesicles ivere not 
felt The unne was clear and normal The blood urea mtiogen was 60 mg per 
cent on one occasion and 51 mg on another Cystoscopy revealed a markedly 
narrowed internal urethral sphincter The light ureteral onfice was normal, the 
left uieteral orifice vas not nsualized The contracted bladder neck was re¬ 
sected transurethrally and an adequate mteinal urethral orifice was obtained 

The patient vas re-admitted on Februaiy 1, 1957 because of a generalized 
erythematous eruption thought to be allergic in nature The blood pressure a as 
174/126 The unne contained clumps of a lute blood cells and cultures yielded 
Proteus spreader and enterococci Retrograde pyelography demonstrated dilata¬ 
tion of the nght kidne 3 '^ pelvis, cal 3 rees and ureter On Februaiy 12, 1957, the 
patient undenient a nght ureterostomy at which tmie a stricture at the right 
u^etero^ esical junction a as corrected The postoperative course v as complicated 
by pyuna, sei ere anemia and a transfusion reaction Shoith’' after the operation 
the nght testicle became swollen, tender and varm A nght orchicctom 3 ’- vas 
performed on March 22, 1957 Pathological examination of the specimen (S-57- 
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. Fig 1 Solitary nght kidnej draining into retroperitoneal ectopic left seminal vesicle, 
jNote duct-uke structure ansing from lover pole of ladne\ and opening into seminal ves¬ 
icle (arrov) Bladder shons one ureteral opening on nght 



Fig 2 Close-up viev of bisected ectopic left seminal secolo j r 

inspissated, ]ell\-like secretion in lumen of seminal lesicle ^ defer 
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RETEOPERITONEAL ECTOPIC SEMINAL VESICLE COMMUNICAT 
ING WITH A CONTRALATERAL SOLITARA" IHDNEY REPORT 

OF A CASE 

HENRY A AZAR and SHELDON C SOJNDMERS 
From the Laboratory of Pathology, Massachusetts Memorial Hospitals, Boston, Mass 

In this paper is reported a case of agenesis of the left kidney and renal i essels 
with drainage of the lower caljrx of the sohtaiy right kidney into an ectopic left 
seminal vesicle located m the retropentoneal space just above the sacrum This 
anomaly has apparently not prenously been recorded Hon ever, it appears to be 
closely related to another rare congenital maEormation of the gemtounnary 
tract m nhich there is an extra vesical uretei opening into the male seminal 
tract 


CASE HEPORT 

J H (M M H 389255), a 30-year-old white male engineer, was knorni to 
have a nght sohtary kidney since the age of 21 He was first admitted to the 
Massachusetts Memonal Hospitals on January 3, 1952 

In 1943, the patient had pyuria and \-ray examinations showed a single 
kidney on the nght The pyuria cleared after sulfonarmde therapy In 1951, a 
biops}’’ of the testes rei ealed normal spermatogenesis The patient was marned 
but had no children There was a past history of asthma and hay fever The 
family histoiy was unremarkable, and no congemtal or fanuhal diseases vere 
recorded 

On physical exanimation the patient appeared healthy and ivell developed 
The blood pressure was 110/60 The kidneys were not palpable The left testicle 
was smaller than the nght Both vasa deferentia felt normal Rectal axaminn- 
tion revealed a moderately enlarged prostate but the semmal vesicles were not 
felt The unne was clear and normal The blood urea mtrogen was 60 mg per 
cent on one occasion and 51 mg on another Cystoscopy revealed a markedly 
narrowed internal urethral sphincter The right ureteral onfice was normal, the 
left ureteral orifice was not msuahzed The contracted bladder neck was re¬ 
sected traiisurethraUy and an adequate internal urethral onfice w'as obtained 

The patient was re-admitted on February 1, 1957 because of a generabzed 
erythematous eruption thought to be allergic m nature The blood pressure w as 
174/126 The unne contamed clumps of white blood cells and cultures yielded 
Proteus spreader and enterococci Retiograde pjmlography demonstrated dilata¬ 
tion of the nght kiduej^ pehns, calyces and ureter On February 12, 1957, the 
patient underwent a nght ureterostomy at which time a stricture at the right 
ureterovesical junction was corrected The postoperatn e course was complicated 
by pjnina, sei ere anemia and a transfusion reaction Shortly after the operation 
the nght testicle became swollen, tender and warm A nght orchiectomy was 
performed on Alarch 22, 1957 Pathological exanunation of the specimen (S-57- 
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apex The lungs -neighed 830 gm together There ms marked hA-peremn at the 
bases and there was a considerable amount of Avhite frothA fluid exuding from 
the cut surfaces of the lung parenchjTna and Anthin the bronchial tree All four 
parathjToid glands were moderatelj enlarged and the largest measured 0 8 by 
0 6 bA 0 4 cm There Avas slight osteoporosis of the skeleton 

^Iicroscopic examination In the nght kidncA there n as considerable atrophi 
-nath a loss of normal architecture There nas a diffuse chronic inflanmiatorj 
reaction nath fibrosis, scanang of the glomeruli and ca stic dilatation of the con- 
A oluted tubules imitating the appearance of thAa-oid tissue There w ere numerous 
hj ahne and granular casts m the collecting tubules The artenal and artenolar 
Avails shoAied moderate thickening, fibrosis and h-\ alimzation (grade 2 arten- 
olosclerosis) 

The duct connecting the loner cah'x to the ectopic seminal Aesicle Avas Imed 
bj a transitional tj-pe of urogemtal epithelium, similar to that lining the renal 
pehns and ureter The Avail of the duct Avas the site of chronic mflammaton 
reaction The ectopic seminal a esicle a\ as lined bj one laj er of columnar cells 
The muscular Avail Avas aa eU dec eloped The lumen of the seimnal a esicle aa as 
filled AAuth an inspissated, granular and parth calcified secretion containing con¬ 
cretions, which AA as also present in the normallj situated nght seimnal a esicle 
(fig 3) There Avere no aberrant renal structures observed m the Aucmitj of the 
ectopic sermnal a esicle The prostate showed both acute and chronic inflamma¬ 
tion The ejaculatorA ducts were not identified The left testis showed slight 
pentubular fibrosis The Sertoh cells were abundant and there was marked 
depression of spermatogenesis The Leydig cells aa ere hkeAATse decreased m num¬ 
ber The lumen of the left a as contamed hA ahne granules sinular to those ob- 
sen ed m both semmal a esicles 

Pathologic chagnoses, aside from the urogenital anomalj and orchiectomj, 
included chrome pj elonephntis, artenolosclerosis grade 2 mth nephrosclerosis, 
cardiac hypertrophj, pulmonarj congestion and edema, secondary- parathjnoid 
hjTierplasia, renal osteitis, and clmical uremic state 

DISCESSIOX 

Ibnormal dramage of the ureter mto the semmal tract has been occasionally 
diagno'^d chmcally and more often obsen ed at autopsj In the 32 eases renewed 
bj Riba, Schimdlapp and Bosworth,‘ this anomah was noted 21 times on the 
left and 11 tunes on the nght The correspondmg kidnej was rudimentarj m 14 
cases, absent m 10, fibrosed m 2, cjstic m 2, normal m one, and a double kidney 
was noted 3 tunes The ureters opened mto the semmal a esicle m 22 instances 
(18 left, 4 nghtl, and m the remammg cases mto the a as deferens or ejaculatory 
duct (7 nght, 3 left) Goldstem and Heller= reAuewed 10 cases of ectopic ureter 
openmg mto the seminal Aesicle, all diagnosed ehmeall 3 In this rnnup the 
anomalj occurred 7 tunes on the left and 3 times on the nght The cor^spon’dmg 

' Riba L W Schmidlapp C J and Bosirorth AI L Frtnn.n j 

seminal vesicle J Urol 66 332 1946 -t-dopm ureter draining into the 

’ Goldstein A E and Heller E Ectopic ureter onemno^ i 

hrol .76 57 1956 ureier opening into a seminal vesicle J 
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Fig 3 Section of wall of ectopic seminal vesicle shomng smooth muscle, partly strati 
fled columnar epithelium and hj aline and calcified granules in lumen H & E X ^ 

1128) showed slight decrease m spermatogenesis, shght chrome inflammation of 
the capsule, and chiomc inflammation with serofibunous exudation of the cord 
SubsequentlJ^ the patient ent into progressive renal failure and died on August 
8, 1957 in a state of uremia and pulmonary edema 
Autopsy findings (A-57-119) The body was that of a well-developed adult 
male The external genitalia and hair distnbution were noimal 

The major findings were limited to the gemtounnary organs, heart, lungs and 
parathyroid glands 

The nght kidney v as small, lobulated and v eighed 70 gm The capsule stnpped 
vnth difficulty The cortical surface was pale brown and finely granular The 
corticomedullary junction was indistinct and the entire thickness of the renal 
parenchyma averaged 1 5 cm The pelvis and calyces were moderately dilated 
The entire right ureter except for its distal portion was dilated and measured 
1 5 cm m diameter The ureteral onfice w'as normal The low er pole of the right 
kidney gave nse to a duct-like structure w'hich measured 7 cm m length This 
duct contained a lumen which commumcated ivith the lower calyx of the nght 
kidney and opened into a cystic left seminal vesicle located in the retropento- 
neal space just above the sacrum (figs 1 and 2) The left kidney and ureter were 
not identified and there w as no artery branchmg off the abdominal aorta opposite 
the nght renal arteiy The left ureteral orifice w as absent in the bladder 

The nght testicle had been prenously excised The right seminal vesicle was 
normal in size and location, but no left seminal vesicle was present m the usual 
location The left testicle w as located in the left scrotal sac and w ns grossly un¬ 
remarkable The left i as deferens joined the ectopic seminal i esicle m the 
retropentoneum The prostate was normal in size and shape 

The heart was enlarged and weighed 480 gm The left lentncular wall was 
hypertrophied and measured 1 7 cm in thickness at its base and 1 0 cm at the 
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ape\ The lungs A\ eighed S30 gni together There A\ns nnrked In-peiemn it the 
b^ses Riid there avus t cousiderRble amount of A\hite froth} fliud exuding from 
the cut surfaces of the lung parench} ma and mthin the bronchial tree -kll four 
paratliAToid glands Avere moderateh enlarged and the largest measured 0 8 bj 
0 6 bA 0 4 cm There a\ as slight osteoporosis of the skeleton 

jMicroscopic examination In the nght kidnej there aa as considerable atroph} 
AAith a loss of normal architecture There aats a diffuse chrome inflammator} 
reaction Acith fibrosis, scarring of the glomeruli and ca stic dilatation of the con- 
A oluted tubules mutating the appearance of thi roid tissue There Avere numerous 
hi ahne and granular casts in the collecting tubules The arterial and artenol ii 
AvaUs shoAied moderate thickemng, fibrosis and hAalimzatiou (grade 2 arteri- 
olosclerosis) 

The duct connecting the loAicr cah'x to the ectopic seminal Aesicle aais lined 
by a transitional tj-pe of urogenital epithelium, smiilar to that lining the renal 
pehas and ureter The Aiall of the duct Avas the site of chronic inflammatorA 
reaction The ectopic seminal ACsicle Avas lined bx one laxer of columnar cells 
The muscular Aiall Avas Avell dcAeloped The lumen of the senunal Aesicle Avas 
filled Anth an inspissated, granular and parth calcified secretion containmg con¬ 
cretions, Arhich Avas also present in the normalh situated right senunal a esicle 
(fig 3) There aa ere no aberrant renal structures obsen ed m the AucinitA of the 
ectopic senunal a esicle The prostate shoired both acute and chrome inflanmia- 
tion The ejaculaton' ducts Aiere not identified The left testis shoAied slight 
peritubular fibrosis Tlie Sertoh cells Avere abundant and there Acas marked 
depression of spermatogenesis The Lex dig cells Avere likeAnse decreased m num¬ 
ber The lumen of the left a as contained hx aline granules similar to those ob- 
«erA ed in both seminal a esicles 

Pathologic diagnoses, aside from the urogemtal anomaly and orchiectom}', 
mcluded chrome pj elonephnti«, artenolosclerosis grade 2 Axath neplirosclerosi« 
cardiac hj’pertrophy, pulmonarj congestion and edema, secondarj parath 3 Uoid 
hx’perplasia, renal osteitis, and chmeal urenuc state 


DISCX7SSIOX' 


Abnormal dramage of the meter mto the seminal tract has been occasionall}'^ 
diagnosed chmcallj and more often obseia ed at autopsj In the 32 cases rexaeAA’ed 
bj Riba, Schimdlapp and BosAAorth,* this auonial} xxas noted 21 times on the 
left and 11 times on the right The corresponding kidnej xvas rudimentarj'^ in 14 
cases, absent in 10, fibrosed m 2, cjstic m 2, normal m one, md a double kidney 
AA as noted 3 times The ureters opened into the seminal a esicle m 22 mstances 
(18 left, 4 right), and m the remaimng cases mto the a as deferens or ejaculatorj^ 
duct (7 nght, 3 left) Goldstein and Heller- rexaeAved 10 cases of ectopic ureter 
opemng into the seminal a esicle, all diagnosed chnicallj In this group, the 
anomalj occurred 7 tmiesonthe left and 3 times on the nght The corresponding 
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Fig 3 Section of n all of ectopic seminal vesicle shoiMng smooth muscle, partly strat: 
tied columnar epithelium and hyaline and calcified granules in lumen H <L E X 80 

1128) showed shght decrease m spermatogenesis, shght chrome inflammation of 
the capsule, and chronic inflammation inth serofibrinous evudation of the cord 
Subsequent!}'', the patient went mto progressive renal failure and died on August 
8, 1957 in a state of uremia and pulmonary edema 
Autopsy findings (A-57-119) The body was that of a u ell-developed adult 
male The external gemtaha and hair distribution tvere normal 
The major findmgs were limited to the genitourinary organs, heart, lungs and 
parathyroid glands 

The nght kidne}" w as small, lobulated and weighed 70 gm The capsule stopped 
with difiiculty The cortical surface was pale browm and finely granular The 
corticomedullary junction was mdistinct and the entire thickness of the renal 
parenchyma averaged 1 5 cm The pelvis and calyces were moderately dilated 
The entire nght ureter except for its distal portion w'as dilated and measured 
1 5 cm m diameter The ureteral orifice wms normal The lower pole of the nght 
kidney gave nse to a duct-hke structure which measured 7 cm in length This 
duct contained a lumen v\hich commumcated wnth the low'er calj^ of the nght 
kidney and opened into a cystic left seminal v^esicle located in the retroperito¬ 
neal space just abov^e the sacrum (figs 1 and 2) The left kidney and ureter were 
not identified and there w as no artery branchmg off the abdommal aorta opposite 
the nght renal artery The left ureteral orifice wms absent m the bladder 

The nght testicle had been previously excised The nght semmal vesicle was 
normal m size and location, but no left senunal vesicle w'as present in the usual 
location The left testicle w as located m the left scrotal sac and w as grossly un¬ 
remarkable The left vas deferens joined the ectopic senunal vesicle m the 
retroperitoneum The prostate was normal m size and shape 

The heart was enlarged and vieighed 480 gm The left ventneular wall was 
hypertrophied and measured 1 7 cm in thickness at its base and 1 0 cm at the 
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r^ioips epididy:mitis 

HO'« 4ED E HARTNLOC 

-Slumps “orchitis’ occurs in approximateh 18 pei cent of adult males nith 
epidemic parotitis from 2 to 14 da\s (usually 4 to 6) after onset of the parotitis 
llTiile relatneh ignored bi most phi-sicians, this usualli represents an epi- 
didraio-orchitis as first brought out b\ Sorel ’ Candel- noted the imohement of 
both the testis and epididjims m at least So per cent of 78 cases studied 
Pnmare onset of mumps epididjunitis prior to orchiti^ has been obsen ed in 
two case^ This obsen ation has been prenoush recorded some three times m the 
literature CandeP reports the occurrence of bilateral epididymitis preceding 
testicular m\ohement bi 2 da\s, Waddelow,^ 2 daas, Feihng^ a more involved 
course with a left epididimutis on February 12,parotitL':Febnian 14, mbmaxillary 
ademtis February 18 and orchitis when the parotid and submaxillary were sub¬ 
siding Fne cases^^ haie been cited m the older hterature m vhich only the 
epididymis was maolved, howeier, these probably represent an error in tenmn- 
ology, 1 e Philhps' alludes to the epididimis, but he describes testicular in- 
vohement and Chauvin* describes two cases of pure epididymal imohement 
from a total of 19 cases which would appear to be most unumal from a statistical 
standpomt 


CASE BEPORTS 


Care 1 G E3 , Reg Xo 127281, a 35-year-old-vhite man, was admitted to 
the hospital IMay 13, 1956 with parotitis of 3 dais’ duration ACTH 20 mg 
ba d was instituted The patient was first seen by the author on ^lai 14 He 
stated that on May 13 he had mild tenderness and sivellmg aboi e the testicle 
proper on the nght side, and that the swellmg dimimshed after recenmg the 
shots No urinars symptoms were present Phvsical mammation after 14 hours 
of low dosage ACTH therapy Left scrotal contents normal, on the nght side 
there was mild mduration and tenderness of the head of the epididimis The 
testis itself was slightly smaller than the left with considerable softenmg It was 
nontender The spermatic cord and las deferens were normal Prostatic ex- 
armnation was normal It was recommended that ACTH be contmued On Tlaa 
15 the epididymis was less tender, but the body of the epididymis also was in- 

\ oh ed m the process, and the patient’s temperature was elei ated On 2Hav 16_ 

temperature was spiking, a shght mcrease m size of the nght testis proper was 
noted for the first tune Stilbestrol and aureomyan were adnumstered On l\Iav 
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kidney v, as hypoplastic in 6 instances There was hydronephrosis in two patients 
and double kidney in two In 6 patients the kidney was nonfunctioning Ster 
dity was ascertained in only two patients This developmental defect is ascnbed 
to a failure of the wolffian duet and meter to become separated m the urogenital 
segment of the cloaca during the fifth and sixth weeks of fetal life, thus resulting 
in abnormal commumcations between the ureter and the seminal tract, which is 
also denved from the wolffian duct * * 

In the case piesented here, theie was an abnormal connection between the 
lower calyx of a sohtary nght kidnej'' with a contralateral semmal vesicle vhich 
lay above the sacrum m the retroperitoneal space This “crossing” can be best 
explamed by assummg that the sohtary kidney represents an abortive double 
kidney or horseshoe kidney This is an exaggeration of the situation encountered 
when an ectopic meter opens into a noimally situated semmal vesicle Although 
the left testis was producing speims, these apparently never reached the urethra 
and probably stagnated m the ectopic semmal vesicle It is assumed that the 
hyahne and partly calcified granules may represent aggiegates of degenerating 
spermatozoa There is no evidence that the semmal flmd had reached the nght 
renal pehns 

Ectopia of the seminal vesicle and its connection mth the contralateral renal 
pelns n ere not suspected chmcally m this case Intravenous pyelography was 
contraindicated because of the allergic background of the patient and no 
seminal vesiculography was done 


SUMMARY 

A case of an adult male patient is presented vith a solitary nght kidney drain¬ 
ing mto an ectopic left senunal vesicle situated retroperitoneally just above the 
sacrum It is beheved that this umque anomaly is an exaggeration of the situa¬ 
tion mth an ectopic ureter opening into a normally situated seminal vesicle 

’ Campbell, M F Ectopic ureteral onfice Surg , Gyneo A Obst , 64 22 , 1937 

* Culver, H Extravesical ureteral opening mto the gemtal tract m a male Tr Am 
Assn Genito Unn Surg , 30 295, 1937 
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Alumps “orchitis occurs in upproxim'itelv IS pei cent oi udult mules vnth 
epidemic parotitis from 2 to 14 dais (usuolli 4 to 6) ifter onset of the paroDtis 
While relatiieh ignored by most phisicians this usnuUi represents on epi- 
didvmo-orchitis as first brought out bi Sorel * Candel- noted the ini oli ement of 
both the testis and epididioms m at least So per cent of 7S cases studied 
Pnman onset of mumps epididimitis prior to orchitis has been obsened in 
tiro coses This obsen ation has been prenousK recorded some three times m the 
hterature CandeP reports the occurrence of bilateral epididnmtis preceding 
testicular mi oil ement bv 2 dovs Waddeloir^ 2 dais Feihng^ a more mvolied 
course inth a left epididimitis on Februan' 12 parotitis Februon' 14, submosillan 
ademtis Februan IS and orchitis ivhen the parotid and submaxillira were sub¬ 
siding File cases'^' haie been cited m the older hterature m uhich onli the 
cpididvniis was miolved, houeier these probabli represent on error m termm- 
ologv, 1 e Philhps' alludes to the epididnms but he describes testicular m- 
voli ement and Chauvm* desenbes two cases of pure epididimol mi oli ement 
from a total of 19 cases which would appear to be most unumal from a statistical 
standpomt 


CISE REPOPTS 


Case 1 G E3 Reg 2io 1272S1, a oo-iear-old-uhite man was admitted to 
the hospital Alai 13 195G with parotitis of 3 dais’ duration ACTS 20 mg 
bj d. was instituted The patient was first seen bi the author on Alai 14 He 
stated that on Alav 13 he had mild tenderness and sweUmg above the testicle 
proper on the nght side and that the swelhng dimimshed after receiving the 
shots Xo urmarv symptoms were present Phvsical examination after 14 hours 
of low dosage ACTH therapi Left scrotal contents normal, on the nght side 
there was mild mduration and tenderness of the head of the epididnms The 
testis itself was slightli smaller than the left with considerable softenmg It was 
nontender The spermatic cord and \as deferens were normal Prostatic ex- 
ammation was normal It was recommended that ACTH be contmued On Alav 
15 the epididvmis was less tender but the bodv of the epididvmis also was m- 
t o'ved m the process, and the patient s temperature was elevated On Alav 16— 
temperature was spiking a shght mcre-ise m size of the nght testis proper was 
noted for the first time Stilbestrol and aureomvcm were admmistered On Alay 
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kidney was hypoplastic in 6 instances There was hydronephrosis in t\\ o patients 
and double kidney in two In 6 patients the kidney was nonfunctioning Stcr 
ihty was ascei tamed in only two patients This developmental defect is nscnbcd 
to a failure of the wolffian duct and meter to become sepaiated m the urogenital 
segment of the cloaca dunng the fifth and sixth v eeks of fetal life, thus resulting 
m abnormal communications between the meter and the seminal tract, uhicli is 
also derived fi om the wolffian duct ’ 

In the case presented here, theie vas an abnormal connection between the 
lower calyx of a solitary right kidney with a contialateral seminal vesicle which 
lay above the sacrum m the retroperitoneal space This “crossing” can be best 
explained by assuming that the sohtaiy kidney lepiesents an abortive double 
kidney or hoi'seshoe kidney This is an exaggeration of the situation encountered 
ivhen an ectopic ureter opens into a normally situated seminal vesicle Although 
the left testis vas producing speims, these apparently never leached the urethra 
and probably stagnated m the ectopic seminal vesicle It is assumed that the 
hyaline and pnitly calcified granules may represent aggregates of degenerating 
spermatozoa There is no emdence that the seminal flmd had reached the right 
renal pelvis 

Ectopia of the seminal vesicle and its connection ivith the contralateral renal 
pelvis were not suspected clinically m this case Intravenous pyelography was 
contraindicated because of the allergic background of the patient and no 
seminal vesiculography w'as done 


SUMMARX 

A case of an adult male patient is presented with a solitary right kidney dram 
mg into an ectopic left seminal vesicle situated letropeiitoneally just above the 
sacrum It is believed that this unique anomaly is an exaggeration of the situa¬ 
tion with an ectopic ureter opening into a normally situated seminal vesicle 

’Campbell, M F Ectopic ureteral onficc Surg , Gjnec &, Obst , 64 22,1037 

* Culver, H Extravesical ureteral opening into the genital tract in a male Tr Am 
Assn Gcnito Unn Surg , 30 295, 1937 
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TERATOMA OF THE EPIDIDYMIS A iMATURE ADULT TYPE 
INCLUSION TIBIOR OF THE EPIDIDYMIS IN AN 
18-MONTH-OLD CHILD 


ROBERT COWEN 


Tumors of the testis and especiallj of its appendages are extremely rare under 
2 years All tissue tj^ies have been reported, from embryomc pigmented ocular 
tissue m a retmoblastic teratoma of the epididymis^ to a papiUarj'' cystadenoma ^ 
Pnmar}" epidid 3 TnaI tumors are generally referred to as adenomatoid in a recent 
complete summarj' bj^ Rankin ’ In revieumg 100 cases WentzeU^ calls 70 per cent 
adenomatoid, the age group bemg 29 to 57, and the bemgn mahgnant ratio 74 to 
26 In a report of the case of a 3-months-old child Robertson'’ states that only 
4 per cent are bemgn The occurrence m the lower pole is four times that in the 
upper, and the left is twice as frequent as the right An adenomatoid tumor of the 
epididjums in the newborn reported bj"^ Rapoport and Morgan' places the age 
range as 15 to 78, most bemg m the fourth decade 
Testicular adenomatoid tumors have been recorded m mfants bj" Sakaguchi^ 
and Golden and Ash' and ^Magner ® Most recentlj^ m reporting teratoma of the 
testis m an infant, Meyer and Coughlm'® have no eiudence of any similar tumor 
in the epididjmns Ongm of epididymal tumor ma}" be from the muUenan ducts, 
remnants of the appendix testis, or wolffian duct remnants of the appendix 
epididjmus, or aberrant ducts of the paradidjunis WolflBan duct remnants never 
show cihated epithehum 

Of the mclusion tjqie tumors, teratoma is cj-^stic, imdifferentiated, and mahg¬ 
nant, while the dermoid is hard, well differentiated, and bemgn 
The following case of an mclusion tjqie tumor with all dermal type of tissue 
of a matiue teratoma of the epididjmus, the residual testis bemg normal, is pre¬ 
sented 

R A , aged 18 months, bom m Mexico, was admitted to the North Detroit 
General Hospital (No 40054) Exammation disclosed a cystic, somewhat 
transdlummable left scrotal neoplasm, about 2 by 2 cm , discrete from the 
testicle No other abnormahty was present except first degree hjqiospadias No 
stenod, nor other tests were made, and consent was obtained for remoial of the 
growTh wathout the testicle Diagnosis Cyst (multilocular) of the left epididjmus 
On April 30, 1957, epididjanectomj was performed A moderate amount of 
hjdrocele flmd was present m the tumca aagmahs, and a bluish cj^ic neoplasm 
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17 the patient still had chills and fcA'er, prostate and senunal vesicle remained 
nontendei, the nght testis was enlarged to approximately double its normal size, 
and tender, the epididymis vas shghtly smaller than prenousl}’^ inth mimmal 
tenderness Coitisone 100 mg a day was started By May 18 a decrease m size of 
the testis vas noted By May 19 temperature had returned to normal By May 
20, the testis had completely regressed to noiraal size On May 28 examination 
levealed that the testis was small, round, soft and very shghtly tender The 
epididymis v as normal 

Case 2 W J S , a 32-year-old white male physician, v as seen by the author a 
month following an acute episode He noted onset of mumps at 3 00 a m Fnday 
morning, January 18, 1957, 17 daj'^s follomng exposure He instituted self- 
therapj’’ of stdbestrol 15 mg on Saturday By Monday afternoon he noted the 
onset of epididymitis without testicular involvement By Tuesday the testicle 
was involved in addition to the epididymis This epididymo-orchitis continued to 
increase, and he took 80 umts of ACTH Wednesday morning mth partial rehef 
By Thursday, however, the process had recurred and reached its maximum 
Thursday evening ivith the temperature 105F Resolutions then occurred He 
M as up and about by Sunday and leturned to work one v eek later Three to four 
M eeks later the gonad had atrophied to approximately one-third its normal size, 
and tenderness persisted for ti\o to three months 

COMMENTS 

Prior to case 1, ACTH had been previously used by the author, follomng 
leport of Solem® m 1954 Dosage schedules were 80 i u ACTH od for one to 
three days mth excellent results Case 1 v as maintamed on 40 units ACTH per 
day m an attempt to dehmit dosage requirements This was obnously inadequate 
as the patient’s response mth the shift to cortisone was immediate Subsequent 
cases treated ivith cortisone (100 mg per day for several days) shoved excellent 
response 

As an incidental note, subsequently a small (appioxmiately a dozen) series of 
cases of piimarily nonspecific epididymitis was treated vith cortisone (75 to 100 
mg per day for 3 to 5 days) in an attempt to gam insight into the etiology and 
treatment of this disorder These vere cases in young men mth no history of 
pnor genitourinary disease, negatn e urinalysis, nontender prostate and seminal 
vesicles noted on physical examination mth the onset of epididymitis usually 
follomng unusual physical exertion No obserxmble beneficial effect vas noted 

CONCLUSION 

The so-called “mumps orchitis” is, in themajonty of cases, actuallv epididymo- 
orchitis Tv o cases of onset of the epididymal component pnoi to the testicular 
invohmment are reported Incidental notations of the efBcacy, m adequate 
dosage, of ACTH and cortisone in the treatment of mumps epididymo-orchitis 
and absence of response of nonspecific epididjmiitis to this therapy are made 

Suite 104, Doctois’ Gaidens, Sarasota, Fla 

» Solem, J Effect of corticotropin in orchitis of mumps Preliminari report Acts Afed 
Scnndinav 149 341-44, 1954 
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TRUE HERMAPHRODITE ^IBLI^■CT? 

\\ A. :^nLXER, W B G\RLICK \ J FIXK ^vd \ A. STEIX 
Fron the Dcpurtmcnts of UtoIooj and Palholoov, Albuna So^pilal Albany, A U 

In a classical treatise on genit tl anomabes Young laid the foundation of ac¬ 
ceptable cntena for the diagnosis of true hermaphroditism He stated it to be the 
presence m the same mdindual of both microscopic ovarian and testicular tissues 
From the firsr acceptable report of Salen m 1900 to 1956 there hat e been re- 
centlv collected and retaetved 6S prot en ca‘=es Undoubtedlv this reported num¬ 
ber reflects onlv a small part of the actual incidence 

To date there hate been no reponed instances of true hermaphroditism 
occumng m sibhngs The recent examination of ttvo brothers for treatment of 
gemtal anomahes tvho tvere proten to be true hermaphrodites is considered 
sufflcientlv rare and of potential etiological unphcation to geneticists tvorkmg m 
this field to tcarrant pubhcation Hermaphroditism is most often suspected tvhen 
there are combmed gemtal aberrancies but it is not usuafli considered m the 
differential diagnosis of testicular nodules The folloivmg case of the older siblmg, 
hovrever is an example of a testicular nodule which prot ed to be an ovotestis 

CASE BEPORTS 

Case 1 G B a lo-vear-old white boy was admitted to the Albanv Hospital 
on August 29, 1955 with an undescended left testis Past historv re\ ealed a full 
term spontaneous dehverv with normal feedmg scholastic and social det elop- 
ment He had measles mumps and chicken pox m earlv childhood without 
sequelae The patient was active m contact sports and considered to be mascuhne 
m gender and orientation There was one older male sibhng age 17 considered 
to be normal and a 12-year-old brother and 5-year-oId sister also without gemtal 
anomahes A one-vear-old brother, however, was stated to hat e a marked chordee, 
penoscrotal hx-pospadias and imdescended nght testicle 

Phvsical examination disclosed a tall slender well-developed x outh with an 
earlx pubertal male hair escutcheon and android type pielvis Shght breast en¬ 
largement was present A small testis was palpable m the left mguinal canal but 
It was not possible to brmg it down to the scrotum manuallx The neht testis 
was m the scrotum and presented a pea-sized nodule palpable on the upper 
pole The penis was of normal size and presented a balamtic one degree hvpo- 
spadias with a narrow scrotal raphe band extendmg to the base of the pemle 
shaft See figure 1 

The lower pole of the left testis was also biopsied On rectal examination, the 
prostate gland was identified The next dav a left orchiopexv and hernia repair 
with the scrotil placement of a normal-appearmg testis and epididvmis were 
performed Dnasion of the rudtmentarv chordee was hkewise accomphshed \ 
nght scrotal exploration then rex ealed a 2 5 bx 1 5 bv 1 5 cm. broxvn, abnormal 

Association, 
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was easily separated from the fascial planes and removed v ith the epididjmiis in 
toto, leavmg a very small, normal appeanng testis 
Pathological report (Dr John J Smhart) The gross specimen consisted of an 
irregular, lobulated mass weighing 2 gm and measunng 2 by 1 5 by 1 5 cm The 
mass appeared well encapsulated and was firm and gray tan m color Section dis¬ 
closed whorls of tissue separated by hnear cystic spaces At one portion tvo 
locahzed nodular areas each measuring 4 cm in diameter, vere cj^stic mtli a 
thin wall and filled mth dark blown raateiial 
Microscopic examination of the testicular tumor revealed an interesting ar¬ 
rangement of a number of kinds of tissue In one area typical epidermal cysts v ere 
surrounded bj”- prohferating collagen with what were apparently a few adnexal 
skin masses Cyhndromatous cells were present Areas of mucus-secieting 
cj stic adenomas were seen with an accompanying Ijunphoid stroma In one area a 
considerable amount of clear cells was present charactenstic of Biunner’s glands 
In another area tjpical Paneth cells in association with gastrointestinal t}pe 
mucosa were identified In still anothei niea was what appealed to be respiratory 
mucosa with squamous metaplasia This represents a matuie teratoma, and 
mahgnancy is not expected Diagnosis Teratoma of epididymis, mature (fig 1) 
Teratoid tumor of the testicle regardless of histological charactei, is usually 
considered of mahgnant potentiahty This tumor has many of the charactenstics 
of the so-called adenomatoid tumor of epidid 3 Tnis, but is plainlj" a teratoma 
because of the large xmnety of cell types included In this particular case, it is 
difficult to believe that there is an}”- malignant potentialit}" Xo tissue of fem¬ 
inizing character can be recognized 

91 E Kirhy, Detroit 2, Midi 




Fig 3 Case 2 A, nodule from upper pole of nght testis composed of ovarian stroma i\ itli 
lar^e numbers of ova X 120 B, nodule excised from upper pole of left testis showed botli 
tj pical ovarian pnrenchj ma and immature testicular tissue X 120 


repair w ere done Upon opening the hydrocele sac, a verj’- small nubbin of greyish- 
t\ hite tissue, measunng 0 2 cm m its greatest dimension, u as excised from the 
upper pole of the normal-appcanng nght testis The histological report on the 
permanent section stated “ovarian tissue m uhich defimte primordial follicles 
are numerous and charactenstic o\ anau stroma is present No testicular elements 
arc present (fig 3, .4) ” 
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The need for further laboratory and surgical measures ivas stressed to the 
parents and u ith tu o instances of sexual aberrancy in the family they readily 
agreed Laboratory measures uere then performed and their results were as 
follows F S H levels showed 16-64 mouse uterine umts (normal 8-24 m u u ), 
17 ketosteroids of 8 2 mg per 24 hours, 17-hydrovy-corticosteroid level of 2 5 
mg per 24 hours (normal 4-10 mg per 24 hours), pregnandial less than 1 mg per 
24 hours (normal 5 trace amounts) and piotem-bound-iodme showed 5 5 micro- 
grams per cent (normal 4-10 meg per cent) 

On Apnl 26, 1957, laparotomy and bilateral scrotal explorations were per¬ 
formed Examination of the pelvis did not rev'eal any female structures and 
exposure of each ims deferens to the internal mgumal ring was also normal The 
pelvic outlet v as androgynoid The nght gonad and spermatic cord were mobil¬ 
ized through a lov mgumal incision This right greyish-vhite, smooth, ovoid 
gonad vas then subject to bipolar biopsy and frozen section interpretation The 
upper pole revealed a focally sclerosed and inflamed epididymis The inferior 
pole shoved testis displaying inactive spermatogenesis with moderate interstitial 
cell hyperplasia Attention v as then diiected to the left gonad v hich v as exposed 
with its cord attachment through a similar incision The epidid 3 mis on the left 
was noted to be loosely attached to the testis, whereas the cord structures other- 
vase were normal-appeanng on both sides The left gonad appeared rudimentary 
with a thin translucent-like tumca albuginea and sbghtly nodular m its superior 
pole It iras felt that the upper pole represented an ovarian segment of an oi o- 
testis On frozen section exarmnation, this tissue v as again reported as shovang 
mactn e spermatogenesis and interstitial cell hyperplasia This finding quickly 
led to biopsy of the lower pole and a report of ovanan tissue contammg numerous 
ova and some folhcular cysts (fig 2, B) A total excision of the left gonad vas 
then performed 

Convalescence vas uneventful and the patient vas discharged on metandren 
Imguets 10 mg bid v ith a final diagnosis of true hermaphroditism, bilateral 
type (i e , bilateral ovotestes) 

Case S T G , a 13-month-old male child, was adimtted on November 27, 
1955, for correction of anomalous-appearing external genitalia Birth history 
revealed a full term, normal spontaneous deh\ ery Other than frequent colds and 
measles at 5 months, there vere no significant medical complaints or prior ill¬ 
nesses Interrogation of the mother indicated that there had not been any known 
gestational nutritional deficiency, medical illnesses or exposure to x-ray m either 
pregnancy Both parents stated they had no awareness of similar genital dc- 
forrmties m their respective famihes With the exception of the genitalia, the 
physical uxammation vas vithm normal limits The scrotum was small and ill- 
defined and contamed on the left a small, retractile testis On the right, there 
vas, m addition to a palpable gonad, a communicating h 3 -drocele and indirect 
inguinal hernia The penis vas small vith a se%ere chordee and a hypospadiac 

urethra existing at the penoscrotal angle 

The next day, excision lysis of the chordee and transplantation of the urethra 
to the perineum v ere performed In addition, a nght h 3 ^drocelectomy an emia 




Fig 3 Case 2 4, nodule from upMr pole of right testis composed of ovarian stroma mth 
large numbers of ova X 120 B, nodule exciced from upper pole of left tegti= showed both 
ti'pical ovarian parenchnna and immature testicular tissue X 120 


rep iir w ere done Upon opening the hj drocele sac, o \ erj small nubbm of grensh- 
uhite tissue, measuring 0 2 cm in its greitest dimension, was excised from the 
upper pole of the normal-appeanng nght testis The histological report on the 
pemnnent section stated oianan tissue m nhich defimte pnmordnl follicles 
are numerous and chiractenstic o\ anan stromi is present Xo testicular elements 
ire present (fig 3, --1) ” 
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The patient, noiv 18 months old, iias leadmitted on June 11, 1956 Exploratory 
laparotomy the next day did not nsuahze the presence of any mtemal female 
sex organs Left high scrotal exploration mobdized a normal-appeanng testis 
-mth a pearly-uhite tumca albugmea At the upper pole there nas a palpable 
sensation of a nodule beneath the tumca The tumca was incised, expressing 
from the upper pole a small, firm, grejnsh-yeUow, ovoid structure, measuring 
0 8 0 4 by 0 4 cm , covered with a seimtranslucent fibrous membrane This 

nodule was excised An additional biopsj’- from the bed of the excised nodule 
revealed the presence of junctional ovanan and testicular tissue (fig 3, B) 
Skm biopsy for sex cliromatin pattern uas negative (i e , male) Final diagnosis, 
m view of a proven ovotestis onlj’^ on the left side, was true hermaphroditism, 
unilateral type It is considered probable that the remaining portion of the 
nght gonad was testis and that this case also is representative of the bilateral 
type of true hermaphroditism Hypospadias repair is planned m a few years and 
androgen supplement will be used, if needed, at puberty or earher 

DISCUSSION 

By definition, an oi'otestis is the undateral histologically proven presence of 
testicular and ovanan tissues occurrmg as a single mass or as adjacent anatom¬ 
ically separate nodules In our two cases of time hermaphroditism, it is likely 
that we have selectnmlj’' enucleated the ovanan portion of the ovotestis Al¬ 
though Mclver stated that only larel}’’ can this be surgicall}’' accomplished, more 
recent studies mdicate that bisexual gonad dmsion is feasible and often surgically 
simple It is V orth emphasizing that an estimated 80 pei cent of the ovotestes 
in the reported cases of tiue hermaphroditism have lent themsehes readily 
towards selective unisexual gonadal enucleation Howe\ er, bipolar gonad biopsy 
and microscopic exarmnation of all discrete nodules must be employed before 
removal, for gross interpretations frequently piove unrehable Actually not more 
than 20 per cent of ovotestes shov ed inseparable mixung of ovanan and testicular 
tissues, usuall}'’ endenced by juxtaposition blendmg or, rarely, a central core of 
of either o\ anan or testicular substance 

The association of the combination of hypospadias and ciyptorchidism present 
m almost all the prenousty reported instances of true hermaphroditism was 
sirmlarly noted m these tv o cases 

Assembled under the entity of true hermaphroditism are congenital anomalies 
of the gonads and the pnmary sex charactenstics These genitounnarj" anomalies 
are due to arrested or defectn e prenatal development Considerable control ersy 
exists betveen geneticists and eniuronmentalists as to the factors of major im¬ 
portance m the creation of this form of teratism That a persistent abnormal 
utenne enimonment v as probabty not responsible may be inferred from the fact 
that there v ere two normal sibhngs intermediate in age betv een these tv o cases 
The occurrence of two sinnlar type (bilateral ovotestes) true liermaphrodites in 
the same family lends additional support to the hereditary concept of defectn e 

germ plasm , . , r <• xv 

IMore intal m its implications haie been the findings and e le s o e en- 
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^ iTonmeiitahsts ]\Iost promineuth, lost has expounded on the abiht\ of fetal 
gonadal honnones to produce the changes seen m hermaphroditism Also noted 
has been the hermaphroditic tendenc\ of the retained genital ducts m mtamm 
A deficient rats dunng gestation The field of experimental teratogenesis has 
shed further light on this obtuse problem be imphcatmg not onlj specific time 
penods m the life of the decelopmg embrjo nhen teratogemc stunuh nnj cause 
selectn e tx-pes of congemtal anomalies, but also agent specificitj n herein these 
stunuh, xarcmg m quahty and quantitx, achiexe the same anomalous result 
irrespectic e of tune 

suaI^L\Ra 

The fir«t reported ca"^ of true hermaphrodite siblings, bilateral ti-pe, haae 
been presented 

The presence of a testicular nodule combmed nath an external gemtal defect 
should suggest the chagnosis of true hermaphroditism and mdicate the need for 
surgical eaqiloration 

Surgical sexual gonadal separation m the majontc of oc otestes is feasible and 
histologicalh complete 

The finding of true hermaphrodite sibhngs has gi\ en mdirect support to the 
geneticists m their control ersj concermng the etiologj of this condition 

75 Willett St , AJhany, V Y 
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THE RATIONALE AND CURRENT STATUS OF DRUGS IN 
COMBINATION FOR UTIINARY INFLECTIONS 


RUSSELL D HERROLD 

From the Department of Surgery (Urology), College of Medicine, 
Vmiersity of Illinois, Chicago, III 


It ^\ould seem that a remew of the rationale and piesent status of combined 
therap}'^ would be of some value even though there aie man}’’ unanswered ques¬ 
tions The first era of antibiotics came wath tlie narrow spectrum tjqies, penicillin 
and stieptomycm, and the second era wath the so-called broad spectrum, first 
aureomycin, followed b 3 ’^ chloioraj'cetin, terram 5 ’^cm and the tetracj'chues 
Now', as Finland^ so aptlj' states, the trend toward the use of antibiotics in 
combination indicates that we are ushering m “the new antibiotic era, for better 
or foi wome ” 


The incidence of the \ arious bacteria a aries wath the clinical types of in¬ 
fection, such as uncomplicated or associated wath other diseases of the urinarj' 
tract, and, to some extent, the postoperative group Also, age and sex may 
alter the mcidence of a particulai bactenum, for instance Eschenchia coh is 
the leading pathogen m uncomplicated acute C 3 ^stit]s and p 3 'eloc 3 'stitis of women 
and children The cultures w ere all obtamed from unnar 3 ' tract infections from 
relatively broad sources which were 013 ’- ofifice practice, the out-patient uiologic 
clinic of the Universit 3 ' of Ilhnois (chieBy preoperatne and postoperative 
patients), and the pruate practice of Dr Cla 3 ' 0 Miller with both medical and 
surgical urologic patients Howeaer, oui over-all incidence dunng the past 
3 eai wath o\er 250 positue cultures is about as follows Esch coli first, 50 per 
cent, Proteus and Enterococcus (Str fecahs) total 25 per cent, about equalb' 
dnaded, followed b 3 ' Esch coli intermediate, paracolon, Pseudomonas, Aero- 
bacter aerogenes, Klebsiella (fnedlanderi), nncrococci (\ anants aureus and 
albiis), streptococci (p 3 ' 0 genes or aandans), each slight^' under or over fiie 
per cent There were also numerous more rare species, each generalR' under 
one per cent There appears to be considerable geographical lanation 111 the 
mcidence of some organisms IUrb 3 ', Corpron and TanneF ha\ e reported a high 
incidence of the Achromobacter gioup, a gram-negatne bacillus, and the 3 ' 
beheied it was a largeb hospital-acquired cioss infection In m 3 ' senes, Achro¬ 
mobacter has not been found 111 more than one per cent of the cases Single 
generi requinng combined therap 3 most frequently are Pioteus, Enterococcus, 
and Pseudomonas The presence of two or more offending bactena is common, 
especulR 111 chronic infections, and here more than one agent ma 3 ' be indicated 


Read at annual meeting of North Central Section of Amencan Lrological Association, 
Mackinac Island, 3Iich, August 29-31, 1957 . , 1 . *i,„ 

Caclosenne (soromjcin) and penicillin V (V cillin) were supplied through tlie courtesj 
of Dr R S Gnffith of Eh Lilh vt Company and the novobiocin (albamvcin) through the 
eourtesv of Dr Janies Dugger of the Upjohn Cqnipam it iOS7 

' Finland Mawvell Editorial Antibiotic Med A Clin Therapv 4 I , 

Kirbv , W M M , Corpron D O and Tanner D C Lnnarv tract infections caused 
liv antibiotic resistant coliform bacilli JAMA 1G2 1, 19 od 
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The first requirement for a successful result from combmations is sensitmtN 
sufficient to mbibit the bactena m the expected concentration of the drug in 
the unne and the tissues The pitfalls in the interpretation of sensitmti tests 
are tendencies to pai too much attention to intermediate or doubtful reports, 
such as shghth or partialli sensitu e, whereas highh sensitn e or completeli 
resistant are likeh to correlate mth the expected response m the presence of 
mfection In mi opmion, the use of more than two concentrations of discs onh 
leads to confusion Intermediate readmgs are of lalue onli for choosmg drugs 
which are to be used m combinations When bactena grou profuseli dunng the 
admnustration of an antimicrobial agent m full dosage it will be found mi anabli 
that there is no inhibition of growth adjoining the disc on the inoculated agar 
and also no significant reduction of the pvuria, if present at the onset of therapi 
There are some recent mdications of control ersi on the role of laboraton 
findings 1) Is there am correlation betueen the m latro susceptibihti tests 
and the clmical effectii eness of antibiotics’ 2) IMuch are more frequentli en¬ 
countered, laboraton findmgs of susceptibihti to antibiotics followed bi chnical 
success, laboraton findmgs of susceptibihti followed bi chnical failure, lab¬ 
oraton findings of resistance foUoued bi chnical failure’ 3) Is it of economic 
adi antage to the patient and/ or the phi sician to ai ad themseli es of laboraton 
facdities for the diagnosis and proper treatment of infections’ 

Also it would seem that too often sensitiiati tests include bactena of the 
urman tract which seldom are pathogenic, such as alpha streptococci and the 
Alicrococcus groups other than Staphi lococcus (i anant aureus) which is usualh 
pathogenic Such reports mav not onlv increase the cost but mai also be mis- 
leadmg 

The best documented reason for the use of two agents is mfection uhere 
there are both bacdlarj and coccal orgamsms, and the best drug for one niaj 
not be the best for the other These infections often haie faded preiaousli 
of cure and, if static, there is ample time for sensitnatv tests to aid m the selec¬ 
tion of tw o or more medicaments In general, it u ould seem better to prescnbe 
Singh rather than the packaged combinations The latter mav be more con- 
N enient for the patient, but there is temptation to prescnbe them on the basis 
of tnal and error Parenteral admimstration uhen mdicated has ad\antage, 
such as combined pemcdlm and streptomc cm in a single injection 

The dela\ or pre\ention of emergence of resistant orgamsms should be an 
important reason for the administration of drugs m combination It must be 
knoum which combmations and which orgamsms wdl respond consistenth 
The classic pro\en evample of such dekaj is the use of PAS (parammosahcjhe 
acid), isomazid and streptom^cm m tuberculosis infections As let there is'no 
substantial proof that such pre\ention can occur avith other bactena of the 
unnarj tract, and its idtimate lalue has let to be proied 

There seems to be general agreement that the incidence of side reactions 
IS proportional to the dosage and duration of therap\ In general, a lower dosage 
of either agent used m combination uould be expected to produce feuer re- 
ictions Tor instance, when noiobiocm is giien in dosages of one gram per daj 
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for longei than Sa e or si\ daj'^s there mil be more tlrnii ten per cent dematologic 
reactions Recentl}' ne have giren tins drug in dosages of 0 5 gm per day com 
bined mth other agents m half dosage mthout any side leactions even though 
nor obiocin had been admiinsteied in the latter dosage fiom trvo to four veeks 
Of coui'se, it IS possible that patients aie being subjected to the added risk of 
dermlopment of sensitmty or if already sensitive to one oi the other drags it 
may not be clear to which of the t\\ o drugs the reaction is due 

There has been considerable inteiest recently in synergism oi the potentiating 
effect of two drugs used concuiientlj' so that there is a greater antibacterial 
action than the additne effect of two agents that are not sjmergistic It is gen- 
eiall}'^ accepted that the results are supenor when stieptomimin and pemcillin 
are giren Loncuiiently, especiall 3 ' agamst Enteiococcus (Sti faecahs) than if 
double the dosage of each is used smgl 3 ’^ In rati o it has been demonstrated that 
some bacteria of the urinary tract result m wider zones of inhibition in sensitnaty 
tests vhen two agents aie combmed m one disc, each m half the concentration 
as compared to the smgle disc of one m full concentration However, it is dif- 
hcult to e\ aluate such combinations m nvo, chiefly for lack of suitable controls 
It would seem that more obseiiations aie lequiied before specific combinations 
can be said to be S3Tieigistic in nvo for a paiticuiar genus of offending bacteria 

Clapper and Sun* reported a S 3 meigistic action in ratio agamst 36 per cent 
of Pseudomonas when pol 3 an 3 ’xm was combined with tetracycline and 80 per 
cent when pol 3 an 3 ’xm m low concentration rvas combmed mth chlorom 3 ’'cetin 
The 3 '’ also noted S 3 aiergism mth some strains of Pioteus and wath Str faecahs 
usmg pemcilhn plus chlorom 3 'cetin, stieptomycm plus novobiocin or penicilhn 
plus streptom 3 ’-cm Clapper, Sun and Meade^ state that furadantin and chloro 
mycetm were S3aieigistic agamst neail 3 ’- all strams of 4erobacter aeiogenes, 
Proteus species and Str faecahs tested m concentrations readily obtainable m 
the unne 

It IS significant that the above imestigators found penicillin when used in 
combination m ratro to inhibit the growth of the genus Pioteus Recentb’^ 
Hollowa 3 ’^ and Scott’’ cured a Proteus mirabdis bacteremia wath large doses of 
pemcdlm (12 rmlhon umts per da 3 ff Appaientb^ up to 50 per cent of Pioteus 
ma 3 ^ be sufficieutl 3 ^ sensitir e m \atro to w anant a trial mth large doses of pen 
icdhn alone or m combination w ith other anti-Proteus drugs I harm used peni¬ 
cillin y m combination mth other agents mth encouraging results but I now 
beheve insufficient pemcilhn rr as used at the tmie 

Another reason foi girang drugs m combination is to prermnt the emergence 
of undesirable flora m the mtestmal tract This is hkeb^ to occur dunng ad- 
nunistration of some of the antibiotics, notabb^ the broad spectrum t 3 ’pe It 


’ Clapper, W E and Sun C The in Mtro effect of combinations of antibiotics on re 
Eistant strains of bacteria commonh found in unnarr tract infections -rntiDiotics d, onem 

°^^<®Clappe^ W E^^Sun, C and Meade, G H The combined actnatj of nitrofurantoin 
and antibiotics on strains of resistant bacteria commonb found in urinarr 

Antibiotics A. Chemotherapr , 7 193, 1957 mil, larco doses of 

6 Hollowai W J and Scott E G Proteus bacteremia treated natli largo noses of 

penicillin Antibiotic Med tt. Clinical Therapi 4 104, 195i 
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has been said that when tetmcN chne is combined with nj statm ^londia emerge 
less frequenth The emergence of nrulent Staphj lococcus (i anant aureus) maj 
at tunes replace the normal flora and produce an acute enterocohtis Ho■v\e^er, 
if this disease is recognized prompth it is not a problem smce it wiU generally 
respond to anticoccal therap^ and for this purpose erj-thromj cm has been used 
more CNtensii elj If the Staphj lococcus is found to be resistant to erj-thromi cm 
there are other anticoccal agents of a alue, such as noi obiocm and possiblj 
oleandomi cm (matromrcm) The exact value of the combmation of tetraci chne 
and anticoccal agents to prei ent the emergence of aimlent cocci has not as a et 
been determmed Apparentla there is no harm m such combmation and, as 
stated aboae, it does haae an indication for admimstration m mixed coccal 
and bacillan infections 

It has been stated that antagomsm maj occur m certain instances, particular!} 
when two drugs are giaen m low dosage Therefore, the effectia eness is less 
than if either one were administered alone m full dosage Howea er, it is chfficult 
to dete rmin e how frequentlj this happens m aia o and it is also not clear which 
combinations are most hkeh to act m this wav 

It would seem that outside of the mixed bacillan' coccal infections and other 
reasons not so clearh defined for the use o*" combinations there are outstandmg 
three resistant species where combmed therapy is frequenth needed Howei er, 
the first premise reqmred before the use of two drugs is that each bactenum be 
pro\ ed to be sensitii e to one or both drugs In the past concurrent admmistra- 
tion of st^eptom^cm and chloroniccetm was the most effectne against the 
genus Proteus Enterococcus (Str faecahs) responds well to the combination of 
streptomicm and pemcillm, but if the Enterococcus is resistant to penicilhn, 
erj-thromccm can well be substituted For the third resistant genus—Pseu¬ 
domonas—a combmation of streptomi cm and tetraci chne is still a good coni- 
bmation but the more dangerous pohmi-xm niai be mdicated m len seiere 
mfections v here it mav ^en e as a hfe-sanng measure The incidence of Pseu¬ 
domonas in unuarj mfections is much le<s than Proteus and Enterococcus 
It maj be that we are entermg a fourth era of antmncrobial therapv m vhich 
efforts vail be made to increase host resistance This ma^ mcrease the effects e- 
ness of an antinucrobial drug proiaded that the specific bactenum is knovai to 
be sensitia e to it Such potentiatmg antibiotic acti\at\ could concern both specific 
and nonspecific mimune substances For instance, Waisbren® has recentb re¬ 
ported that the combmation of antibiotics and gamma globulin mac gne a 
chiucal result that could not be obtamed with the antibiotics alone Xo doubt 
meamres for the purpose of increasing host resistance will be e\-plored further 
There is some consideration being gnen at the present tune to the possibilitc 
that properdm, a nevh descnbed serum protein, is a factor in host resistance 
Properdin mac proce to be a caluable tool to measure attempts to mcrease 
hojt resistance, both specific and nonspecific 


• Wai«bren B \ "ne treatment of bacterial infection^ wnh the combmation of anti 
biotici and gamma globulin Xntibiotica i Chemotherap\, 7 322, 1957 ° ' 
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Favorable results have been reported through the use of k 3 Tie\ for mfections 
of the urinary tract by Frisk and Wassen^ and also by Boyer, Strickland and 
Gyhe ^ Kynex (sulfainetho\ 3 T)yndazine) is of interest because of its long- 
acting effect associated with a high seium concentration on comparatively 
small dosage Our senes consisted of 50 patients, 20 of whom had pyuria grossly, 
and 30 typical chrome nonspecific piostatitis m vhom geneiaUj’^ the second 
glass of urine vas clear and microscopically nomial Not included m this report 
are other patients vho have not had sufficient follow-up to be included, and m 
addition a few patients to whom k 3 me\ has been administered in combination 
with other drugs 

About half of the patients with pyuria had acute infections and responded 
favorably to k 3 Tie\, as iiould be expected with other sulfonamides m higher 
dosage, although a few of these patients m the early part of our study weie 
gii en 2 gm kynex daLl 3 '' instead of the current dosage of 1 gm The infect’oiis 
v ere chrome m the other 10 patients many of whom had Pi oteus or Pseudomonas 
which had previous^ failed of cuie on other sulfonarmdes as veil as antibiotics 
They also failed of cure on k 3 Tiex Many of these patients had associated disease 
of the unnaiy tract, such as carcinoma of the prostate, either before or after 
resection, or inoperable calcuh We weie chiefly interested m the evaluation of 
kynex m chrome nonspecific prostatitis smee it is known to have a higher serum 
and tissue concentration than other sulfonaimdes m like dosage In all cases 
cultures vere made and the organisms identified before and during therapy 
and, mth fev exceptions, after a suitable period folloivmg the discontmuance of 
the drug In most cases v hen the cultures revealed gram-negative bacilli mixed 
with other flora, general^'' gram-positive, the bacilli were eliminated vuth the 
exception of Proteus and Pseudomonas In a majonty of patients cultures of 
the prostatic secretion did not 3 ueld a grovth during the administration of 
k^mex but the gram-positive orgamsms generally emerged following discon¬ 
tinuance of medication Hovever, in some patients the prostatic secretion be¬ 
came free of pus, notably m those vho had coliform bacilli pnor to the mstitu- 
tion of k 3 mex 


KjTiev was supplied through the courtesi of Lederle Laboratories Division Amencan 

Cianamide Company , 

Read at annual meeting of North Central Section of American Urological Association 

Mackinac Island, ISLchigan, August 29-31, 1957 _i„„„„ i 

iFnsk, A R and Wassen A Clinical evaluation of sulfamcthoM P3 ndaiine Anti 

biotics Annual, 1956-1957, p 424 ,.,,inrino tl vr.,,-, i n 

«Bojer, W P StneUand, C S andGjlfe, J IM Sulfamethovi p\ n^*me (k>ne\) a 
now long acting sulfonamide Antibiotic Xlcd &. Clin Therap ,3d/, 
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It IS generallj accepted that the sulfonamides exert antibacterial effect bj 
interfermg uith the normal metabolism of the bacterial ceUs and the pnmarj 
action IS one of bactenostasis This e\ entuaU 5 leads to bactencidal effects It is 
probable that m simple acute uncomphcated c^stltls and p%ehtis the higher 
concentration of sulfonanndes m the urme has not been actuall^ needed since 
the bactenal population maj be relatnely small This apphes especiallj to 
acute mfections due to Escherichia coh On the other hand, m chronic infections 
often associated mth urinarj' stasis the bactenal population mav be so large 
that none of the sulfonamides mil be effectn e in safe dosage 

Xichols and Finland’ haie recenth reported that “the admmistration of 
1 0 gm e\ en 48 hours m patients produced ai erage plasma le^ els ranging 
between 5 and 12 5 mg of total sulfamethoxj'p\Tidazme per 100 ml and also 
significant concentrations m their urme m the mten als between doses ” There¬ 
fore, since such le\ els can be obtamed with an ai erage of 0 5 gm per daj it 
would seem to be an ideal sulfonaimde to combme with other antibactenal 
agents There is apparent!} some i alue m such combinations smce sulfonamides 
are now aiailable combmed with pemedhn, erjdhromjcm or tetracjchne We 
have used kmex with other drugs, most commonh with c\ closenne (seromvcm) 
This method of admimstration should be explored further 

We hai e been fortunate m haimg a a en low mcidence of toxic manifestations 
There has been onlj one known instance of a generalized skm eruption, as¬ 
sociated wath fei er, which occurred on the sixth daj of therapy and this hap¬ 
pened earlj m our obsen ations w hen patients were bemg gii en 2 gm of kjmex 
per daj In spite of its known delaied excretion the reaction cleared up in a 
penod about as usual as for other sulfonanndes An antihistannne was admin¬ 
istered immediateh after the onset of the reaction and ma% haie aided its 
control Another patient reported erj-thema oier his abdomen which disap¬ 
peared m 24 hours without discontinuance of kynex A few patients complained 
of intermittent headache or mild gastromtestmal discomfort but generalh not 
sufficient to reqmre discontmuance of the drug Alam patients on dosages of 
one gram or less daih ha^ e taken kMiex up to one month without am demon¬ 
strable toxicitj 

J Lab'Y'dlfn Med*! excretion of sulfamethoxi-pi ndazme 
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We have been impressed during the past few yeais with the mcreasing incidence 
of Proteus muabihs as compared with other Proteus species Mau}^ recent ta\t 
books as well as published articles do not give the lelative incidence of these 
organisms in urmaiy tiact infections However, Flippin and Eisenbeig’ m 
Philadelphia reported the diffeient species encountered weie P mirabilis 38 
per cent, P inilgaris 30 percent, P lettgeri 21 percent, and P morganii 11 per 
cent They also state that only the strains of P vulgans and P moiganii show a 
sigmhcant susceptibility to antibiotics Stewart and Rowe,^ Los Angeles, identified 
100 consecutive gram-negative bacilh They found that 20 per cent of these, 
predommantly fiom infectious in children, were Proteus species There was only 
a slight diffcience m the incidence of the four species of Proteus reported in their 
stud}'' 

Fust, oui obseivatioiis concerned the incidence of the spreading Proteus mir 
abihs and inilgaiis, and aftei 25 such cultures we identified all giam-negative 
bacilli v'lth the exception of Pseudomonas strams in order to determine the 
incidence of the non-spreading Proteus lettgen and moigann Of 150 such non- 
spieading gram-negative bacdh tw'o were P morganii and five were P lettgen Of 
the 79 spreading Proteus organisms identified 73 were P miiabilis and sl\ were 
P lailgans The method as descnbed by Schaub and Foley* vas followed in the 
diffeientiation of thevanous species The cultures were all obtained from uiiuary 
tract infections fiom relatively bioad sources which were the piivate practice of 
one of us (RDH), the out-patient urologic clinic of the University of Illinois 
(chiefly preoperative and postoperative patients), and the private practice of 
Di Cla}'0 A'lillei'With both medical and suigical inologic patients Occasionally 
when cultures are made during antimiciobial therapy P muabilis and P ■vulgaris 
were slow to spiead (taking up to two oi three days) and rarel}' lequiied sub- 
cultuio, at least on the medium which was loutinely used for the primary inocu¬ 
lations (Difco Nutrient Proteose No 3 Agar) 

It IS mteiestmg to note that Ho 3 d;, Seltzei and PicketF in then speciation of 
104 strams of Proteus isolated in the routine study of stool and uiiiie specimens 


Read at annual meeting of North Central Section of American Urological Association, 
Mackinac Island, Michigan, August 29-31, 1957 

* Now at the Department of Biologj Valparaiso University, i aiparaiso tnd 

* Flippin, H F , and Eisenberg G M Antimicrobial Therapi in Medical Practice 

Philadelphia F A Davis Co , 19&, p 127 , , , , r 

5 Stewart, B L and Rowe, H J Nitrofuradantoin (furadantin) in treatment of uri 
narj infections JAMA 160 1221-1223 1950 , „ , „ 

» Schaub, I G and Folej, IM K Diagnostic Bactenology, -Ith ed St Louis C t 

R^E , Seltzer, M and Pickett, M J Rapid speciation of genus Proteus J 
Urol , 76 292, 1956 
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reported the foUorvmg lucidence P NTilgnns 11, P imrabihs 67, P rettgen 5, 
andP morgami 21 Ther did not state the relatn e numbers of cultures from each 
of the two sources Agam P imrabdis predonunates o\ er P rmlgans 
There are sereral unportant urological imphcations m connection with this 
r\ork Whether the mcrease of Proteus inunnan infections is associated ivith the 
ascendmg or the hematogenou‘= route is not certam, but it seems most hkeh to be 
the former The high mcidence of P mirabJis as compared with the other trapes 
would seem to mdicate that sensltnat^ tests are more important than identifmng 
the Proteus species smce more than SO per cent of those identified were P 
mrrabihs It has been stated that P radgans is sensitive to nor obiocm but this 
species IS comparatneh rare We hare no data on the relatne sensitmtr of the 
ranous strains Howerei, we are mipressed mth the mcreased incidence of P 
rmrabdis to other gram-negatn e bacdh, bemg second m incidence to Eschenchia 
coll in our senes It is generallr conceded that there is great difBcultr in the 
eradication of this oigamsm with antirmcrobial agents, used singh or in combi¬ 
nation 

It would seem logical that infections in women are ascendmg and it is well 
recogmzed that ther are mcreasmgh more conmion m men following mstmmen- 
tation and/or surgen As preraoush reported br one of us (RDH)® there has 
been a suflacient mcidence of concurrent infections m husband and wife to mdicate 
that there mar be at tunes cross infection, as well known to occur m Tnchomonas 
infestation One must consider that this could possiblr occur mth other bactenal 
mfections of the urmarj tract and suggests that m the presence of recurrent m- 
fections both husband and wife be evanuned for like bactena 

‘ Herrold, R D The storr of antimicrobial agents for unnan mfections and some 
new concepts J Urol , 76 S92-900 1956 
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INFECTIONS 
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Hospital, Durham, A C 

The sj'^stemic therapj of gemtourmary infections has received great emphasis 
in the hteiature m the past 30 jmars The intioduction of effective chemothera¬ 
peutic agents occasioned great interest in this subject/ and this vas subse¬ 
quently followed bj*^ the introduction of the sulfonamide family of drugs m the 
treatment of urinary tract infections - Moie recently, of course, a host of anti¬ 
biotics have been introduced w inch have varjnng degi ees of efficacy in different 
t 3 q 3 es of unnarj’’ infection Most recentljq it has been suggested that combmed 
therapy of ceidam infections nia 3 ' prove more effectn e than any smgle form of 
treatment alone ’ Various combmations of chemotherapeutic agents, sulfon¬ 
amides, and antibiotics haim been emplo 3 md by a number of mvestigators in an 
effort to determine the possible benefit of combmation therapy '* This method 
of treatment has been termed the S 3 mergistic approach to therapy 
It IS the purpose of this paper to introduce a new" agent, gantnraycin, com- 
binmg sulfisoxazole* ( 3 , 4 -dimeth 3 d- 5 -sultamlamide-iso\azole) and oleandom 3 "cm, 
two proi en effective agents, for the treatment of urinary tract infection The 
woik presented in this paper represents a pilot study m the use of this new com¬ 
bination of a sulfonarmde with an antibiotic The results of this introductory 
stud 3 ’- of this new combined drug indicate that it has a defimte place in the 
armamentanum of the physician 1 renting unnar 3 " infection In brief, 52 per cent of 
patients treated m this sene« with gantnm 3 ’-cin weie considered to show an 
e\cellent response Additional patients showed gratif 3 ang improvement, and in 
only a few instances was the trial therapy considered a complete fadure It is of 
further mterest that gautnm 3 "cin proved most effective against gram-positive 
organisms, effectmga success rate of appro'amatel 3’’80 per cent m such infections 


GA^THIinCI^ 

Cantnm 3 "cm is a new combined drug consistmg of sulfisovazole (gantrisiu) 
and a new antibiotic, oleandora 3 ’cin In the tablet form of the drug utilized in 

Accepted for publication October 29, 1957 

This stiidi lias earned out under a grant bj Hoffmann LaRoche Incorporated, manu 
facturers of gantnmi cm 

iAl\ea,E P andHoberts L C Cheraotherapi in nonspecific infectionsof unnarj tract 

JAM A, 116 1345,1940 , . „ , 

’ Hill, J H Comparative in vitro action of sulfanilamide, sulfapj ridine and sulfathia 
zole in unne J Urol ,43 491,1940 

•Jawetz,E Antibiotic s\nergism and antagonism Arch Int Med , 90 401 luoz 
< Rhoads P S , Billings C E and O’Conor, V J Antibactenal management of urin 
ar\ tract infections J AAI A 148 165 1952 „ , j cca 

‘Rhoads, P S Management of unnarj tract infections Post Grad i le , 1 5bJ, 

^^^‘Svaisbren B A Treatment of bacterial infections with combination of antibiotics and 

gammaglobulin Antibiotics and Chemotherapi, 7 322, 19oi Tnimra 

iWinton, S S and Cheseron , E Clinicil studi o_f combiMd cheraotherap> letraci 
dine and oleandomi cm Antibiotics Annual, 1956-1957 pp 55-62 
• Gantnsin® 
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this studv, the mtio it as appro\rmritel\ file parts gantnsmto one part oleando- 
mvcin 

Gantnsin of course, is faimhar, haimg been m chnical use for a number of 
Tears * It is sulfisoxazole and its inde chmcal usefulness is weU knoivn It has 
been proven efiectn e m urmarj- infections intb both gram-positii e and gram- 
negatii e micro-organisms It is excreted m the urme m high concentrations as 
preiaouslv shown 

Oleandomicm is a new antibiotic agent which is obtamed from a strom of 
streptomices antibioticus ° Its phosphated form has been proien to be qmte 
stable and unoSected bi gastric and intestinal secretions Oleandomi cm is also 
excreted m the urme m relatneb high concentrations In contrast with some 
of the older antibiotic agents, it is well tolerated m high dosage Extensile 
laboraton studi has shown that oleondomvcm exhibits a range of antibactenal 
acti'nt\ smular to that of pemcdhn and ervthrom\ cm Its effect is most marked 
agamst grom-positia e rmcro-organisms, pirticularb staplwlococci and strepto¬ 
cocci 

Because of the fact that gautnsm alone does not alwa\s pro\e satisfacton 
m the treatment of \arulent gram-positne urmarv infections, the combmation 
of gantnsm and oleandomvcm has been mtroduced m an effort to pronde more 
complete therap\ m such cases The combmation utilized chmcall\ m this studv 
consisted of gantnsm 333 mg and oleandomxcm 75 mg, m each oral tablet 
Dosage aaned from two to fi\e tablets giien four tmies doilv with approxi- 
matelv 90 per cent of patients m th.s senes recemng the maxmial dosage of fii e 
tablets four times dail\ The penod of therapi \aned from three to fourteen 
dux's, agam with approxmiatelv 90 per cent of patients m this senes undergoing 
treatment for a penod of sexen davs 


SIETHODS OF STTDT 


The methods of study utdized here were fairlx standard m the studx* of therapx 
of unnarx infection Ennalxsis with smear for bactena was utdized to determine 
the presence of infection Unne culture and sensitixutx studies were obtained at 
the time of rmtiol exammation, and theripx was instituted The patients were 
followed at appropnate mterxals xnth foUoxvup unnalx'ses and smears Blood, 
serum and unne lex els were obtamed for both gantnsm and oleandomxcm 
Fmallx tube sensitixutx tests were accomplished to detemune the relatixe 
efficacx of the combmed drug 

Detemimation of gantnsm lex els xvas accomplished colonmetncallx- on blood, 
serum and unne samples at mterxals of one hour to “^xen daxs subsequent to 
last oral dosage 


Oleandomxcm lex els were determined bx a txxo-fold senal dilution method 
iitihzmg bram-heart-mfusion broth A standard test micro-orgamsm, Strepto- 
‘Pnce PC andHin-en \ E Blood lexeU in relation to do-age of camn=in in ch.Idrpa 

ivith clinical ob-erxation« Texa-Report-on Biol and Med 9 761 ]05] cniioren 

in^^'Vp 60^“^ a new antibiotic Some clinical ob-erx at ion. Mitibiotics tnni.al 

**Sobin B \ Enph-h \ R nnd Celmer M D PA. lai 
Annual 1^54-55 pp '^7—S30 
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The systemic therapy of gemtounnary infections has received great emphasis 
in the literature in the past 30 years The introduction of effective chemothera 
peutic agents occasioned great interest in this subject,^ and this was subse 
quently followed by the introduction of the sulfonamide family of drugs in the 
treatment of urmary tract infections ^ Moie recently, of course, a host of anti¬ 
biotics have been introduced which have varying degiees of efficacy in different 
types of unnaiy infection Most recently, it has been suggested that combined 
therapy of certain infections may prove more effective than any smgle form of 
treatment alone * Various combinations of chemotherapeutic agents, suFon- 
amides, and antibiotics have been employed by a number of investigators in an 
effort to deternune the possible benefit of combination therapy ■* ^ This method 
of treatment has been termed the synergistic approach to therapv 
It is the purpose of this paper to introduce a new agent, gantnmycin, com 
bimng sulfisoxazole* (3, A-dimethyl-S-sulfamlamide-isoxazole) and oleandomycin, 
two proven effective agents, for the treatment of unnary tract infection The 
work presented in this paper represents a pilot study in the use of this nen com¬ 
bination of a sulfonarmde wth an antibiotic The results of this introductorj' 
study of this new combined drug indicate that it has a defimte place in the 
armamentanum of the physician i renting unnary infection In bnef, 52 per cent of 
patients treated in this sene« ivith gantnmycin were considered to show an 
excellent response Additional patients showed gratifying improvement, and m 
only a few instances was the tnal therapy consideied a complete failure It is of 
further mterest that gantnmycin proved most effective against gram-positive 
organisms, effecting a success rate of approximatelySOper cent in such infections 


GANTHIMl CIN 

Gantrmiycm is a new combined drug consisting of sulfisoxazole (gantnsin) 
and a new antibiotic, oleandomycin In the tablet form of the drug utilized in 

Accepted for publication October 29, 1967 

This studj vas carried out under a grant bj Hoffmann LaRoche Incorporated, manu 
facturers of gantnmi cm 

‘Aliea.E P andRoberts.L C Chemotherapj in nonspecific infections of unnary tract 

J A M A , IIB 1345, 1940 

’ Hill, J H Comparative in vitro action of sulfanilamide, sulfapi ridine and suliatnia 
zole in urine J Urol , 43 491, 1940 

’Javetz,E Antibiotic sj nergism and antagonism Arch Int Med , 90 301,1952 

* Rhoads P S , Billings, C E and O’Conor, V J Antibacterial management of urin 

ar\ tract infections JAMA, 148 165, 1962 . 1,^1 m ccq 

‘ Rhoads, P S Management of urinarj tract infections Post Grad Med , 21 OM, 

‘ Waisbren, B A Treatment of bactenal infections nith combination of antibiotics and 
eamma globulin Antibiotics and Cheraotherap 3 , V 322,1957 _ 

iWinton S S andCheseron, E Clinical stiid 3 of combiwd chemothcrap3 Tetraev 
dine and olcandomi cm Antibiotics Annual, 1956-1957, pp 65-62 

* Gantnsin® 
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Table 2 Organisms encountered 


Organism 

K umber of 
Ciscs 

Lost to 
Follow up 

Good 

Response 

Poor R( 

Compli 

cated 

ssponse 

1 Uncompli 
cated 

IClebsiella aerobacter 

15 

1 

4 

2 

8 

Proteus morgagnii 

5 ’ 


2 

1 

2 

Escherichia coli 

24 

1 

16 

1 

6 

Micrococcus albus 

10 


9 

1 


Pjocj aneus 

4 



2 

2 

Anaerobic streptococcus 

2 


2 



Beta hemoh tic streptococcus 

1 




1 

Escherichia freundii 

1 




1 

Gamma streptococcus 

1 






63 

2 

33 

7 

21 





28 




or 

or 




52% 

44% 


fii e tablets of gaiitnmycm four times dailj' At the end of one u eek of therapy 
patients were re-examined, blood and urine leiels of dmgs were obtained, and 
followaip unnalysis was accomplished A unnaiy smear negatne foi bactena 
was established as the imtial entenon of unproi enient In the absence of bactena 
at the end of one week of therapy, gantnmycin therapy was discontinued The 
patients weie seen agaui at the end of an additional week, at which time a final 
unne culture was obtained If, at this time, the patients’ unne proved stenle, 
therapy w as considered a success In addition, a number of patients were seen 
two to three weeks latei and m each instance of pieviously lecorded success 
there had been no eaadence of recurrence 
In this senes, 48 pei cent of patients did not meet the critena established for a 
good response to therapy Of these, however, approximately one-half exhibited 
definite clinical improvement during the course of therapy Some few of these 
patients exliibited a change in the infecting oiganism bj" cultme Patients who 
became asymptomatic on gantnniyciii therapj , though the unne did not become 
sterile, weie rated as clinically improied, there were sixteen such patients m 
this senes, oi approxmiately 25 pei cent, showaiig clinical improvement without 
stenhzation of the unne by laboratoiy tests 

Absorption and exuetioii studies of g-iiitiimycin were accomplished bj the 
methods of meisurenieiit described aboie The results of these studies are showai 
grapliicallj in figure 1, a multiple scatter-graph showaiig gautnsin lea els m 
blood, senim and urine, and olcaiidomjcm leads m serum and unne It is in¬ 
teresting to note that the peak levels of absorption and excretion of both gan- 
trism and oleandomacni were retoidcd at two to three hours following oral 
adinmistratioii of the duig That the leads attained were effectiae m aaao and 
m a itro is attested ba the ehmeal and lnborator 3 ^ improvement of the patients 
in the -eric- iiid ba tube scnsitiaity and inhibition studies which accomnamerl 
the determination of drug lea ds a-Lompamea 
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COCCUS pyogenes ATCC 8668, was used as the test organism Similar biologic 
assay u as accomphshed in both blood and urine samples 
In Autro observation of the bacterial spectrum of gantnmycin suggested that 
gantrism and oleandomycin were complementary Imtial tube sensitivity studies 
suggested that a synergism betv een the two agents existed 

BESULTS 

Approximately one-hundred patients were tieated in this pilot study These 
patients were diawn from those seen m the urologj'^ out-patient chmc at Duke 
Hospital and fiom the m-patient urologj'^ semces of both Duke Hospital and 
the Veterans Administration Hospital, Dm ham. North Carolina In a number 
of these patients, the chmcal and laboratory data obtamed were deemed in 
sufficient for mclusion m this senes Sucty-three patients m whom data are suffi¬ 
ciently complete aie mcluded here A uude variety of urmary infections was 
encounteied in this senes as indicated m table 1 In general, patients having 
infection vath knoivn comphcatmg factors of long standing were excluded fiom 
this senes, though among those treated weie patients mth knoivn urmary calculi, 
diabetes meUitus, neurogemc bladder, stnctures, and, in one instance, carcinoma 
of the bladder Response to theiapy was most gratifying in those patients inth 
acute uncomphcated infections Ovei all, a 52 per cent success rate was lecorded in 
the use of gantnmycin in unnary tract infections 
A vnde xmnety of infectious agents vere also encountered in this study as 
shovm in table 2 It wall be noted here that the best response was obtamed in 
the gram-positive group of organisms and the poorest response among the gram- 
negative imcro-orgamsms The one exception to this statement is the rather 
gratifjung response of E cob infections to treatment vath gantnmycin Among 
this latter group of infections v ere three instances of hemorrhagic E coli cystitis 
which responded promptly and dramaticallj'^ to brief periods of therapy vath 
gantnmycm 

Rigid standards were estabhshed for determination of a good response to 
therapy Geneially, patients were treated for one week with maximal dosage of 


Table 1 Types of infecUon encountered 


Disease 



Good 

Poor 

Cases 

Follow up 

Response 

Response 

P} elonephntis, chrome 

9 


1 

8 

Pj elonephntis, acute 

5 


3 

2 

1 

Cjstitis, acute 

10 


9 

Cl stitis, hemorrhagic 

3 


3 


Cj stitis, chronic 

9 

1 

1 

7 

Tngonitis urethntis, chronic 

11 


5 

0 

Prostatitis, chronic 

6 

1 

2 

3 

1 

Tngonitis urethntis, acute 

S 


/ 

Prostatitis, acute 

2 





63 

2 

33 

28 
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T lined benire this cnn be e^ alunted effeein eh Combined thempy of miectioii? 
demise hns receued strong criticism from some quirters It is our mipression 
that the ii^ of rvco proven ngeuts such us g-intnsm mid olenndomMui hns i 
deSmte plice m the thenpv oi urmmv infections pmuciiinrh ihose citisetl bv 
the gram-positu e micro-orgmusms This study does not indicate that g-intn- 
mvcm 15 1 broad spectrum agent to be u^ed to the exclusion of other efhc-icious 
drugs ^ * Howeier our prehmmarv results lead us to the impression that it is 
an eSective and i iluible drug m the treatment of selected cases ot iinnarv tract 
iniection 


SOniARl 

The results of a pilot stndi m the ihenpv of urmarv tmet infections ivath 
gintnmicm a combmed drug consistuig of ganmsm and oleandomicm, ire 
presented An evceUeut response to therapi m a mde vanety of urmarv m- 
fecuons was obtamed m 52 per cent of 63 patients studied Laboratorv de¬ 
terminations ol organism sensitimn.' and blood serum and unne lea els of g-in- 
tnsm and oVindomvcm were accomplished Smergisni between gantnsm and 
oVmdomicm is suggested bv this stud\ though further studi is mdicated It 
IS felt that g-iutrumcm offers eSectne theripi m selected eases of iinnan- 
mtection particulirlv those mcohung the gram-positn e micro-orgmiisms 

The authors wish to express their thanks to Dr Earl Haltin anger and 
Dr J L Willianis Jr who supena-^ed the chmcil studies presented and to 
Miss Man- Poston Mr Leo B D imeh and Miss M irj Todt of Duke Hospital 
for the bactenologic il and cheimcal studle;^ 

‘ \iinbioac combination- Neti Eng J Meil , 255 105T 1^56 
“Jawetz E tnnmicrobial therap' tun Rea Microbiol 10 So 1Q56 
” Kass E H Chemotherapeutic and antibiotic drugs in management o intecttoo': of 
unnan tracv \m J Med IS 7t>-t t^oo 

* Pemr R E tmah-i'of bactenal-ettitinta to certain drugs as deternnaedin. a hos¬ 
pital climcal lalHira ora North Carolina M J 16 5^7 laOo 
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G4NTRISIN BLOOO 
LEVELS 


gantrisin serum 

LEVELS 


GANTRISIN URINE 
LEVELS 


OLEANDOMWN SERUM 
LEVELS 


OLEANOOMYICJN URINE 
LEVELS 


Fig 1 A senes of graphs shoiMng quantitative determination of levels of gantrisin and 
oleandomj cm (gantnm} cm) in serum, whole blood and urine 


Tube sensitivity studies were earned out m eight patients, and indicate that 
syneigism between gantnsin and oleandomycin may exist m the treatment of 
gram-positive urmary infections Further extensive work is indicated m this 
mvestigation 

SIDE REACTIONS 

Chmcally, the patients included m this senes were questioned and studied 
carefully for evidence of side reactions, and m only three patients were such 
reactions noted to a significant degree A few patients in the senes exhibited 
mild nausea, and one patient developed vomiting after only one day of therapy, 
needless to say, the drug uas discontinued at that point One additional patient 
developed rather severe diarrhea after three days on the drug, and the drug v as 
discontmued after four days, this patient, however, is classified as a good response 
in this senes since the unne cultures reverted to negative during the course of 
treatment and remained so one week foUomng cessation of treatment A third 
patient dex^eloped a sex ere exacerbation of xaginal moniliasis after tvo veeks’ 
therapy mth gantnmycm in maximal dosage of five tablets foui times daily 
We weie thus impressed with the relatively small number of senous side reactions 


DISCUSSION 

This xxork represents onl 3 '^ a pilot study in the use of the combined drug, 
gantnm 3 Tin, and further extensixm clinical and laboratory stud 3 ’^ is indicated 
S 3 mergism, a phenomenon which can be demonstrated only m the ]aborntor 3 ', 
IS suggested by our stud 3 q but extensile experience vith the drug must be ob- 
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DECrSSIOV 

IVitlioul Tidul drainage 84 out of 95 patients were cntheter-iree at one time or 
another pnor to discharge Ot the 11 ptnents who had neier been catheter-lree 
this renter does not behet-e that ndal drunage would have helped considenng 
the findings S patients had cemcal lesions 1 had bilateral iipner estrenniv 
amputations 2 had had subarachnoid alcohol injecnons 1 had a pemaanent 
suprapubic cvstosiomv because of a penoscrotal fistula 1 had verv unstable 
hvperreflexie autonomic responses relusing subarichnoid alcohol or rhizotomv 
and o preierred their catheters Three pianents had thoracic lesions 2 were dis- 
ciLirged before a completion of therapv (admimstratia e reasonsl and 1 sufiered 
irom severe irochantenc decubiti with suspicious amaloidosis 

Oi {xartHulir mterest is the net that 75 per cent oi the catheter-free states 
occurred spont aneouslv \lthough the niajontv of the patients had blidder 
training to some degree it is hard to assess how much credit can be attnbuted to 
It corroborating preanous studies In addition 14 per cent became catheter-lree 
loUowing vanous blocks Therefore SB j)er cent became catheter-free ana eon- 
sera atia e me-a<ures The m ijonta became catheter-free anthin one a ear from the 
time of mjura Thi- would iiidic-ate that perhaps some of the patients in the group 
benefited ba transurethnl resect on might haae become catheter-free under con- 
sera-itia e me-isures had we waited lor at least a a ear 

> Comarr V I. The practical care of -pinal coni injune- T Ind Med n 

baa India' -1 lotaO-lnV) lOo. Broi (bom 

^ Traumatic coni bladder and It-manacement J Iniemal Coll Surg 
l^i^Comarr \ E Further ob-ervai.oa> on eacra on ci-tomelra J frol 79 714755 
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FURTHER OBSERVATIONS ON TIDAL DRAINAGE 


A ESTIN COMARR 

From the Spinal Cord Injury Service of the Veterans Adminislralton Hospital, Long Beach, 
California, and the College of Medical Evangelists, School of Medicine, 
Department of Surgery-Urology, Los Angeles, Calif 

In a pje^nous study it was “concluded that tidal drainage and/or bladder 
training is not a panacea ^ That study was perfoimed while patients nere or 
had been on tidal drainage on the Spmal Cold Injury Sennee, V A Hosp¬ 
ital, Long Beach, Cahfoinia 

In an attempt to substantiate the onginai findings, a study was staited wheiein 
tidal dramage was discontinued as part of the formal management of our trau¬ 
matic neurogenic bladdeis However, bladder training was continued because of 
its psychological effects, its reflev conditiomng effects, and its possible prevention 
of bladder contracture * - 

Each patient was mterviewed upon discharge fiom the hospital about his 
bladder status The follomng information was ascertained 1) status of bladder 
(catheter-fiee or not), 2) method of becoming catheter-free, 3) veitebral level, 
4) type of bladdei (uppei, lower, oi mixed neuron), 5) time required to become 
catheter-free 

RESULTS 


Ninety-five patients weie mtei viewed upon discharge Seventy-four were 
catheter-free whereas 21 still had catheters Of the 21 patients discharged with 
cathetere, 10 had been cathetei-free, requiring reinsertion of catheters due to 
comphcations, whereas 11 had never been catheter-free 
Eighty-four patients were or had been catheter-free pnoi to discharge Sixty- 
three (75 pei cent) became catheter-free spontaneously, 12 (14 per cent) by 
vanous blocks, 9 (11 per cent) by transurethial resection See table 1 

Of the 84 patients, 36 had ceivical lesions, 5 had thoracic 1-4, 11 had thoracic 
5-8, 20 had thoracic 9-12, 12 had lumbai 

Of the 84 patients, 75 had lesions of upper motor neuron type (39 complete 
and 36 incomplete), 8 had lesions of lowei motor neuron type (3 complete and 1 
incomplete), 1 lesion was of a mixed type 

The penod of tmie to become catheter-fiee among the 84 patients ranged from 
three weeks to 12 months for the group ivhich did so spontaneously, except one 
who became catheter-free aftei 26 months, 4 to 24 months for the group mth 
vanous blocks, 7 to 30 months foi the gioup vith transurethral resections 
The vertebral levels of those patients who required reinsertion of catheters due 
to comphcations vere distnbuted as follows 5 cervical 3 thoracic 7-12 and 2 
lumbar 


Paper delivered before the Sixth Annual Paroplegia Conference, V A Hospital, Rich 

mond, Virginia, October 23, 1957 ... j sih An 

> Comarr, A E Problems of cord bladder rehabilitation Paj^r road before 5th 
nual Clinical Paraplegia Conference. V A pspital, Hines, 1957 

* Comarr, A E Problems of cord bladder rehabilitation J Urol ,77 
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A. PRACTICAL AID FOR QUADRIPLEGICS TO EIMPTY LEG URIXALS 

A ESTIX CO^LARR \nd RICHARD FISCHBACEA 

From the Spinal Cord Injury Semce, Veterans Administration Hospital, Long Beaeh, 
Calif and the College of Medical Erangelists, School of Medicine, 

Department of Surgery {Urology), Los Angeles, Calif 

In an attempt to empty his leg urmal the tetmplegic usuallv spills the contents 
onto the latnne floors and/or wets his clothing and shoes An attempt to emptv 
the contents mto the toilet bowl usually results m contaimnation of the distal 
tubing of the bag Consequenth the quadriplegic is dependent on outside assist¬ 
ance from an attendant 

In order to save attendants’ tune and make the quadriplegic more mdependent, 
especially at home, the followmg simple apparatus vas deiased Figure 1, A 



Fig 1 t B, modified shut-off lever clamp C toilet bowl attachment 


shows an ordinary shut-off let er clamp used on rubber tubing In order to gi\ e 
the leter length, a two inch long copper tubing (iq mch m diameter), flattened 
at one end, is nt eted to the lever A sheet metal stnp (5^ mch bt 2} ^ mches) 
IS soldered to the undersurface of the clamp The modified clamp (fig l B) is 
attached to the distal end of the urinal bag tubmg WTien the bag is to be emptied 
the patient inserts the modified clamp mto the slots of the toilet attachment 
(fig 1, C) The toilet attachment consists of a rectangle of heam- wire (41 < 
mches bi 8 mches) to one end of which is welded a rectangular piece of sheet 
metil (1 inches bi 5 inches) The lower halies of the two sheet metal ^nns 
( 35 , mch be inches) are soldered vertically to the metal plate with the fiw 
ends adjusted to admit the metal honzontal stnp of the modified shut-off clamp 
Accepted for publication November 14 1957 
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SUMMARY 

Out of 95 patients who had been managed without tidal drainage, 84 became 
catheter-free, of the 84 patients, 63 (75 per cent) did so spontaneously, 12 (14 
per cent) with the aid of vanous blocks, and 9 (11 per cent) by transuretliral 
resection 

Based on previous studies as well as this study, the author cannot see the 
necessity for the use of tidal dramage 
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Fig 2 Device in action Note extended lever handle vhich quadnplegio is able to 
manipulate 

The toilet attachment is bent to fit the toilet botil run Figure 2 shmts the 
clamp of the unnal placed bj'' the quadnplegic into the slots of the toilet attach¬ 
ment The lengthened lever handle can be managed by the quadriplegic’s thumb 
or edge of the hand 


SUJLMARV 

A modified shut-off lever clamp and toilet attachment are described in pursuing 
the objective of making the quadriplegic moie independent 
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Armamentarium, Comnrr and Fischbacka ap¬ 
paratus for aiding quadriplegics to empt\ 
leg urinals, 1027 

Armamentarium, Folei fluid supplj appiratus 
for cxbtoscopx and transurethral operations, 
S96 

Armamentarium, Ixiiine and Bruskemtz plastic 
drainage tubing, 77S 

Armamentarium, Lapides, Box d and Fellman 
urinarx ileostomx dexice, 353 
Armamentarium, Petillo screwless filiform fol¬ 
lower, 775 

Armamentarium, plastic dispoza bag, 793 
Armamentarium, tidal drainage, 1024 
Arthur, P S , see C M Burgess, jt auth 
Arten , kiduex , aneurx sni associated inth papil- 
lan transitional cell carcinoma, 6S1 
Axilrod, H D , see C H deT Shixers, jt auth 
Azar, H A and Sonmiers, S C Retroperitoneal 
ectopic seminal vesicle communicating mth 
contralateral solitan kidnex , 994 

Baird R A , see J R Shields, jt auth 
Banerjee, Renuka, see H S Chakraxnrti, jt 
auth 

Bard, C R , Inc , Kinne and Bruskewitz plastic 
drainage tubing, 77S 

Bard, C R Inc , plastic dispoza bag, 793 
Bauer, F C , Jr , Murrax , D E and Hirsch, E 
F Sohtarj adenoma of kidnex, 377 
Bauer, H M see H G Kudish, jt auth 
Baiimrucker G O see Donald Rolnick, jt auth 
Beglex, G F , see D E Compere jt auth 
Benson, R C , see C A Macfarlane, jt auth 
Bethard W F , see R O Tax lor jt auth 
Biopsx , kidncx , 393 

Biopsx prostate, bx retropubic approach, S73 
Bladder, see also Unnarx Tract 


Anus imperforate urologic complications, ol4 
Anus preanal colostomx ind urvterorcctostomx 
for bladder exstrophx 242 
Aortographx duipmsis of inourx-sm of renal 


artcrx OSI 

Apparitus set Arm imcnt irium 
Armamentarium set iho Aortogriphx 
etrx Cxtologx I lectroex stographx 


Cxstom 

Irradia- 


Bladder, absorption of sodium m man 471 
Bladder, anesthesia of mucosa as tool for manage¬ 
ment of neurogenic bladder, 431 
Bladder angiitis 230 

Bladder, artificial see Bladder, substitute 
B1 idder, calculi associated xxnth paraplegia, 733 
Bladder, cccocx stoplastx, see Bladder, ’con¬ 
tracture 
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Bladder, parahbis, vesicoureteral reflux, "47 
Bladder, pathologi of cancer, ^ _ 

Bladder, pharmacologic reactions, 707 
Bladder, radioactue isotope and e\-ternal cobalt 
bomb therap\ for carcinoma, 474 
Bladder, reflux, lesicoureteral, 747, 932 
Bladder, residual urine, resection of external 
urethral sphincter, 742 

Bladder, residual urine, transurethral resection 
for, 751 

Bladder, retropubic approach for surgerx on mfil- 
lenan duct c\sts containing calcub, 30S 
Bladder, retropubic revision of orifice for a esical 
neck contracture, 447 

Bladder, retropubic vesicourethral suspension 

m 

Bladder, stress incontinence, retropubic vesico¬ 
urethral suspension, S44 
Bladder, stromal endometriosis, 436 
Bladder, substitute, complications, 834 
Bladder, substitute made of sigmoid colon, 828 
Bladder, substitute, neoc\ stoscopi and neocis 
tograph\ 459 

Bladder, vesicoureteral reflux in children, 41 
Bladder, \esico ureteroplastv , 41 
Bladder, vesico urethroplastv for congenital 
vesical neck obstruction in children 838 
Bland, A B Simplified apparatus for presacral 
carbon dioxide injection, 171 
Block, Reuben, see WiUiam Wolgin, jt auth 


excretion in cases of osteoblastic prostatic 
metastasis, 339 

Blood, spherocvtosis associated mth unilateral 
chvluna and retroperitoneal cvstic hjgroma, 
153 

Bodner, Henrv , Howard, A H and Kaplan, J H 
Cinefliiorographv for urologist, 356 
Bogash Morton, see L B Greene, jt auth 
Bohne, 4 W , Ackles, R C , Drew, D R and Ur- 
willer, K L Needle biopsv of kidnej , 393 
Bone, calcium studies in cases of osteoblastic 
prostatic metastasis, 339 

Bone, formation in ischemic kidnevs m rats, 
guinea pigs and rabbits, 903 
Bone plastic repair of exstrophv of bladder com 
bined aith bilateral osteotomj of ilia, 453 
Bors, Ernest Topical anesthesia of vesical mu 
cosa as tool for management of neurogenic 
bladder, 431 

Bowers, J E and Thomas, G B Clinical sigmfi- 
cance of abnormal prostatic secretion, 976 
Bovd, hi L Severe acute urethritis following 
transurethral resection, 300 
Bovd R E , see Jack Lapides, jt auth 
Bradfield, E 0 , see Valentin Gracia, jt auth 
Bridges, J B Heterotopic ossification m ischemic 
kidnev of rabbit, rat and guinea pig, 903 
Browning, W H , see D C Reed, jt auth 
Brunsting C D An interpretation of unnan 
bladder electrocv stogram as artefact 165 
Bruskemtz, H W , see A S Ivinne, jt auth 


Blood’, acute necrotizing angiitis of bladder, 230 * r , , , 

Blood, chemist rv electrolv te absorption from Bunts R C Management of urological comph- 


fowls cloaca, resistance to hvpercliloremic 
acidosis, 255 , , 

Blood, hemolv SIS prevention during transureth^ 
resection bv ime of urea instead of water 5TO 
Blood, hv perchloremic acidosis ejectrolvte ab 
sorption from foal s cloaca 255 
Blood h>pofibrinogenemia m nonoperative cases, 

507 

Blood panevtopen.a associated aith transposition 

of external genitalia 115 
Blood polvcvthenua associated aith livper 
nephroma ind cczcmatoid dcmiatitis 
Blood, polvcvthemia associated aith phcochro 
moevtoma and persistence of hv pertcnsion 
after removal of tumor due to poss.bil.tv of 
unilateral renal diseisc 1<3 
Blood polvcMhemia associated aith un.lateml 
ihvluria hereditarv sporoev tosis and retro 
jiontonoal cvslie hv groma 153 
Blood pressure high see Cardiovascular svstem 
Blood serum c.lcium leveK and unnarv calcium 


cations in 1000 paraplegics, 733 
Bunts, R C Vesicoureteral reflux in paraplegic 
patients 747 

Burford C E , see E H Burford, jt auth 
Burford E H and Burford C E Hunner ulcer 
of bladder report of 187 cases, 952 
Burgess, C M , Strode, M S and Arthur, P S 
Carcinoma of bladder aath cutaneous re 
currence folloaang partial cvstectomv Ten 
vear cure bv external irradiation, 961 
Burkland C E Significance of genetic and en- 
vuronmcntal factors in urogenital disease, 532 
Burns Edgar, panel discussion on undergraduate 
training in iirologv 621 

Burns Edgar and Ixittredge, W E Surgical pro 
cedures on vesical neck, 751 

Cihill G F , panel discussion on undergraduate 
training in urologv 621 
Calams J A see J H "McDonald, jt auth 
Calcium Studies m cases of osteoblastic prostatic 
metastasis, 339 
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Bladder, contracture, enlirgement b 3 ceeoc 3 6 to 
plnstv, 78 

Bladder, contracture, enlargement b\ deoc^sto 
plnstj , 250 

Bladder, contracture of neck, plastic revision of 
vesical orifice, 447 

Bladder, c 3 stectom^ for carcinoma, cutaneous 
recurrence, 10 3 ear cure b 3 irradiation, 961 
Bladder, cistitis glandularitis, transition to 
primar 3 adenocarcinoma, 816 
Bladder, C 3 stoscop 3 , fluid suppl 3 apparatus for, 
896 

Bladder, double, associated with double urethra, 
274 

Bladder, electroei stogram, interpretation as 
artefact, 165 

Bladder, enlargement, ileoci stoplast 3 , 78, 260 
Bladder, e\stroph 3 , 67 

Bladder, e\stroph 3 , lengthening and repainng 
penis, 237 

Bladder, e\stroph 3 , plastic repair combined 
with bilateral osteotomi of ilia, 453 
Bladder, e\stroph 3 , ureterorectostom 3 and pre 
anal colostom 3 ,242 
Bladder, fistula, see Fistula 

Bladder function, use of uroflometr 3 to evaluate 
effect of poor function in cases of incomplete 
or slow unnation, 680 

Bladder, Hunner’s ulcer, see Bladder, interstitial 
C3stitis 

Bladder, incontinence associated with spina 
bifida, role of spinal cord traction, 755 
Bladder, interstitial cistitis, report of 187 cases, 
952 

Bladder, interstitial cistitis, role of l 3 mphatic 8 , 
942 

Bladder, irradiation of carcinoma, 99 
Bladder, irrigation in gross hematuria, phisio 
logical approach, 224 

Bladder, irrigation, ph 3 siological approach in 
gross hematuna 224 
Bladder, malakoplakia 52 

Bladder mucosa, anesthesia of, as tool for man 
agement of neurogenic bladder, 431 
Bladder, mucosa, total denudation in dog possi 
bilitics of clinical application in cases of 
papillomatosis or recurrent papillomas, 63 
Bladder neck, complete closure wnth permanent 
suprapubic drainage in cases of spina bifida, 
761 

Bladder neck, contracture cause of reflux 41 
Bladder neck, contracture, plastic revision of 
\ esical orifice 447 


Bladder neck, Willin sling operation in cases of 
spina bifida, 761 

Bladder neck, obstruction, vesico urethroplast} 
for, 838 

Bladder neck, retropubic Y V plasti with pos 
tenor wedge resection in cases of spina bifida 
761 

Bladder neck, transurethral resection in cases of 
spina bifida, 751 
Bladder, neocistoscopi, 469 
Bladder, new growths, benign tumors in infants, 
823 

Bladder, new growths, carcinoma, combined 
interstitial isotope radiation and cobalt 
bomb, 474 

Bladder, new growths, carcinoma, cutaneous re 
currence follownng partial cistectomv, ten 
3 ear cure b\ external irradiation, 961 
Bladder, new growths, carcinoma, intracavitnn 
or interstitial use of isotopes, 94 
Bladder, new growths, carcinoma, surgical treat 
ment, 87 

Bladder, new growths, hemangioma, 956 
Bladder, new growths, leiom 3 osarcoma, 169 
Bladder, new growths, patholog 3 ,84 
Bladder, new growths, priman adenocarcinoma, 
transition from ctstitis glandularis, 815 
Bladder, obstruction at neck, vesico urethro 
plast 3 ^ for, 838 

Bladder, obstruction, effect of certain drugs, 707 
Bladder, paraltsis, see also Spinal Cord, iiijurj 
Bladder, parahsis, chronic phase treatment, 720 
Bladder, parahsis due to spina bifida, role of 
spinal cord traction, 765 
Bladder, parahsis, each treatment, 722 
Bladder, parahsis, management of spastic 
bladder, 759 

Bladder, parahsis, management of urological 
complications, 733 

Bladder, parahsis, observations on exeretori 
C'V8tometr3 , 714 

Bladder, parahsis, operations on vesical neck, 
751 

Bladder, parahsis, practical aid for quadriplegics 
to empt 3 leg urinals 1027 
Bladder, parahsns, resection of external sphincter 
to relieve residual unne, 742 
Bladder, parahsis, scrotal and testicular tern 
perature studies, 972 

Bladder, parahsis, studies of nature of 
paroxwsmal hv perlension 719 
Bladder, parahsis, tidal drainage 1024 
Bladder, parahsis topical anesthesia of vesical 
mucosa ns tool for management 431 
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Bladder, parahsis, vesicoureteral reflu\, 747 
Bladder, pathologv of cancer, 84 
Bladder, pharmacologic reactions, 707 
Bladder, radioactive isotope and external cobalt 
bomb therapv for carcinoma, 474 
Bladder, reflux, vesicoureteral, 747, 932 
Bladder, residual urine, resection of external 
urethral sphincter, 742 

Bladder, residual urine, transurethral resection 
for, 751 

Bladder, retropubic approach for surgerv on mul 
lenan duct cvsts contaimng calculi, 308 
Bladder, retropubic revision of orifice for vesical 
neck contracture 447 

Bladder, retropubic vesicourethral suspension 
844 

Bladder, stress incontinence, retropubic vesico¬ 
urethral suspension, 844 
Bladder, stromal endometriosis 436 
Bladder, substitute, complications, 834 
Bladder, substitute made of sigmoid colon 828 
Bladder, substitute neocvstoscopj and neocvs 
togrnphv , 459 

Bladder, vesicoureteral reflux in children, 41 
Bladder, vesico ureteroplnstv 41 
Bladder, vesico urethroplastv for congenital 
vesical neck obstruction in children S3S 
Bland, A B Simplified apparatus for presacral 
carbon dioxide injection 171 
Block, Reuben, see William Wolgin jt nuth 
Blood, acute necrotizing angiitis of bladder, 230 
Blood, chemistrv electrolj te absorption from 
fowl s cloaca resistance to hv perchloreraic 
acidosis, 255 

Blood, heniolv SIS prevention during transurethral 
resection bv use of urea instead of water oOO 
Blood hv perchloremic acidosis electrolvte ab 
sorption from fowl s cloaca, 255 
Blood hv poflbrinogencmia in nonoperntive cases 
507 

Blood pancv topenia associated v\ith transposition 
of external genitalia, 115 
Blood polvcvthemia associated with hvpor 
nephroma ind eczematoid dermatitis 12 
Blood polvcvthemia associated nitli pheochro 
moevtoma and persistence of hvpertension 
after remov il of tumor due to possibilitv of 
unilateril ren il disease 173 
Blood polvcvthemia associated with unilateral 
chvluria heredit irv si)erocv tosis ind retro 
peritoned cvstic hvgronia 153 
Blood pressure high sec C irdiov ascular s^ stem 
Blood serum i dciiim levels and urinarv calcium 


excretion in cases of osteoblastic prostatic 
metastasis, 339 

Blood, spheroev tosis assoeiated with unilateral 
chvluna and retroperitoneal cvstie hvgroma, 
153 

Bodner, Henrv, Howard, A H and Kaplan, J H 
Cinefluorographv for urologist, 356 
Bogash hlorton, see L B Greene, jt nuth 
Bohne A W , Ackles, R C , Drew, D R and Ur- 
willer, K L Xeedle biopsv of kidnev, 393 
Bone calcium studies in eases of osteoblnstie 
prostatic metastacis, 339 

Bone, formation in ischemie kidnev s in rats, 
guinea pigs and rabbits, 903 
Bone, plastic repair of exstrophv of bladder eom- 
bined with bilateral osteotomv of ilia, 453 
Bors, Ernest Topical anesthesia of vesical mu 
cosn ns tool for management of neurogemc 
bladder 431 

Bowers J E and Thomas, G B Clinical signifi¬ 
cance of abnormal prostatic secretion, 976 
Bovd M L Severe acute urethntis following 
transurethral resection 300 
Bovd R E , see Jack Lapides, jt auth 
Bradfield E O , see Valentin Gracia, jt auth 
Bridges, J B Heterotopic ossification in ischemic 
kidnev of rabbit, rat and guinea pig 903 
Browning W H , see D C Reed, jt auth 
Brunsting C D An interpretation of unnarv 
bladder electroevstogram as artefact, 165 
Bruskewitz H W , see A S Kinne jt auth 
Bunts R C Management of urological compli¬ 
cations in 1000 paraplegics, 733 
Bunts R C I esicoureteral reflux in paraplegic 
patient' 747 

Burford, C E , see E H Burford, jt auth 
Burford E H and Burford C E Hunner ulcer 
of bladder report of 187 cases, 952 
Burgess C M , Strode, B S and Arthur, P S 
Carcinoma of bladder wath cutaneous re 
ciirrencc following partial cvstectomv Ten 
vear cure bv external irradiation 961 
Burkland C L Significance of genetic and en- 
vnronmental factors in urogenital disease 53“’ 
Burns Edgar panel discussion on undergraduate 
training in urologv 621 

Bums, Edgar and Kittredge, B E Surgical pro- 
cedutv* on vcMcal neck 751 




..... uu on undergraduate 

training in urologv 621 

Calams J A see J H AIcDonald, jt auth 

Calcium studies m cases of osteoblastic prostatic 
mctasta.is, 339 luusiaiic 
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Calculi, see various organs, Urinarj Tract 
Campbell, J H , Pasquier, C M , St Martin, 
E C and Worlejq P C Hypernephroma asso 
ciated with polycythemia and eczomatoid 
dermatitis, 12 

Campbell, J H , see C M Pasquier, Jr , jt auth 
Campbell, J L , see L M Orr, jt auth 
Campos Freire, Geraldo Hydronephrosis Plastic 
surgery of ureteropelvic junction, analj'sis 
of 36 surgical cases, 674 

Cancer, see various organs and regions, now 
growths, le. Kidney, nev growths 
Carcinoma, see under various organs and regions, 
new grow ths, i e , Kidnej , new grow ths 
Cardiovascular system, malignant pheochromo 
cjtoma with voluntary abilit} to elevate 
blood pressure, 368 

Cardiovascular system, nature of paroxjsmal 
hypertension in paraplegics, 719 
Cardiovascular system, persistence of hjperten 
Sion following removal of pheoehromocjtoma 
due possibly to unilateral renal disease, 173 
Came, H 0 , see A E Comarr, jt auth 
Carroll, Grayson, panel discussion on undergradu¬ 
ate training in urology, 621 
Carson, R B Retropubic vesicourethral suspen 
Sion, 844 

Carson, R B , see J I Williams, jt auth 
Carter, F H , see R 0 Taj lor, jt auth 
Chakravarti, H S and Banerjee, Renuka E\peri 
mental urolithiasis m rat with foreign body 
in bladder and role of infection in its produc¬ 
tion, 785 

Chappell, B S Transposition of external genitalia 
in case wuth Fanconi type deformitj, 116 
Chenoweth, V C , see H M Spence, jt auth 
Chicken, electroljte absorption from cloaca 
Resistance to hyperchloremic acidosis, 265 
Chloride balance of patients undergoing urotero 
Bigmoidostomy, 463 

Cinefluorography of urinarj tract, 356 
Cobalt bomb therapy and radioactive isotope 
therapj for bladder and prostatic carcinoma, 
474 

Colon, see Intestines 
Colton, S W , see E J Earns, jt auth 
Comarr, A E Further observations on excrc 
tory cjstometn , 714 

Comarr, A E Further observations on tidal 
drainage, 1024 

Comarr, A E and Came, H O Acetjlsalicjlic 
acid and salicylamide Effect on renal calculo 
SIS in patients with spinal cord injun, 911 
Comarr, A E and Fischbnoka, Richard Practical 


aid for quadriplegics to empty leg urinnls 
1027 

Compere, D E , Beglej , G P . Isaacks, H E , 
Frazier, T H and Drjden, C B Ureteral 
polj^ps, 209 

Coppridge, W M , see L C Roberts, jt auth 
Cowen, Robert Teratoma of epididjmis A ma 
ture adult type inclusion tumor of epididimis 
in an 18 month old child, 1001 
Crane, J F Ureteral involvement by aortic aneu 
rysm, 403 

Crigler, C M , see C A Ciiccia, jt auth 
Crouch, R D Adrenogenic testicular tumor, 627 
Cuccia, C A Intracavitan or interstitial use of 
isotopes in carcinoma of bladder, 94 
Cuccia, C A , Jones, Sid and Cngler, C M 
Clinical impressions in 100 consecutive cases 
of carcinoma of bladder treated bj super 
voltage, 99 

Culp, D A , Flocks, R H and Porto, J R Retro 
pubic biopsy of prostate, 873 
Culp, 0 S Surgical correction of hypospadias, 279 
Cjstometry, excretorj, observations in bladder 
paraljsis, 714 

Cystometrj, retrograde, observations in bladder 
paralysis, 714 

Cystoscopy, fluid supplj apparatus for, 890 
Cj tologj , exfoliative, diagnosis of prostatic oar 
cinoma, 983 

Cjtology, female urethra, 110 
Cjtologj, stud} of unnarj sediment, 689 

Damanski, Marek, see J C Ross, jt auth 
Dammin, G J , see J H Harrison, jt auth 
Davis, D M Process of ureteral repair A rocapit 
ulation of splinting question, 215 
dc la Peha, see under “la” 

Delev, Nikola Substitute bladder made of sig 
mold colon, 828 

De Rosa, F P Complications incident to deal 
conduit, 834 

Desautcls, R E , see R C Graves, jt auth 
Diamox, use as aid to increase flow of unne for 
collection of ureteral specimens, 613 
Diggs, L W , see W H hlorse, jt auth 
Dog, role of hjqiothermia in acute renal ischemia, 
793 

Dog, total mucosal denudation of bladder, 63 
Dog, ureteral regeneration, 31 
Drainage, nephrostomi, method used in duplex 
kidncv, 179 

Drainage, tidal, further observations, 1024 

Drainage tubing, 778 

Drcw,D R,BeeA W Bohne, jt auth 
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Ftrogea, see also Hormones 

Estrogen -heraor 10 - pro-tauc carcinoma 
changes m microscopic pathologr folloiving 
333 

Ejtrocen Iherapv-independent prosxatic cancer 
32, 

Ealk^ David Intermittent obstruction at uretero- 
pelvic juncture lb 

Ealk, David Treatment 01 resistant contracture 
of bladder neck in tvomen bv plastic revn-ion 
of vesical orifice 447 

Earn, \zu: and I-hak K G \ndroblastoma of 
testicle Report of case in infant 3’e months 
old So*^ 

Fancom t\'pe deformii' tranitpo-ition of external 
gemtalia in ca-e of 115 

Earn- E J and Colton S Effects of L th\- 
rovine and hothironine on spermatogenesis, 
S63 

Fcenei M J Mulleniv R B, Prentiss, R j 
Martin P L ind Slate, T \ Citolopcal 
studies of unne Preliniinan report 5Sb 

Fcldcrman E S and Fetter T R Patent urachal 

Ecllman S L sec J ick Lapidc' B "“1> 
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Flo'ks R H see D A Culp i* au b 
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res^'ion 

Fo’oa FEB Fluid stipipla apiaaratt a tc"-las,, 
-lascopa ara transti-ethral opo-ations 
Franc I X and tvo t R B Ca todiaptosis oj 
tjaasta ic carcinoma 

Frazier T H see D E Conux'ro jt auth 
Friedman Nathan see Mutraa Rt ssa'll jt auth 
Furacm therapa for tisticilar tmnor 771 


Gaada C G see C 1 Ransom jr auth 
Gaines J B see Mutraa Russell jt auth 
Gale G L Samiptomless tulvtaulous bieiUuna 
SK 

Gantnmacin therapa unnara infections IpiS 
Gantnsin therapa comphcattotis 230 
Gardner F H see J H Harrison jt auth 
Garlick B B see B A Milner jt auth 
Garrett R \ andTuiahu Donald Iradogtciom- 
pbeattons of imperfor-ite amts 314 
Genetics importance m urolopcal dtstascs, 332 
Genital tract comphcatioiis of muvrfoMte amts 


ics 332 

Genital tract infections roh of noaobiocm 332 
Gomtotinnara tract see aUo Gemtall met In 
« tra Trsict I rogemt il Tract md uuha’tdu il 

orjMns 

Gemtounnara tract, anomabes assocated at,lb 
congemtal defic.ouca of abdomtn ,1 mttscul t 

luro ^-Jo 

Centers, Klius, see J N Tialor, jt uith 
Geonlan V B Wura snt of reu ,1 ,rien ,sso 

o.ated antb pip.Hara tmns,„o.„l oell car 
cinonn iiM 

Gersuna oiieration see Intestines 2C 
Giblxm Norman see J C Ross. j, 



1038 


INDEX 


Kinne, A S and Bruskemtz, H TV New plastic 
drainage tubing, 778 

Kittredge, TV E , see Edgar Bums, jt auth 
Klatte, P B , see G T Mellinger, jt auth 
Koletsky, Simon, see P J Stueber, Jr , jt auth 
Kovaes, Steven, see P J Stueber, Jr , jt auth 
Kudish, H G and Bauer, H M Chromosomal set 
determination of prostate, 878 
Kmex therapj, clinical and laboratorj observa¬ 
tions in urinary infections, 1014 

Landes, R R , see C L Ransom, jt auth 
de la Pefia, Alfonso, Ruiz, Jose and Finer, J A 
Concomitant nephrectomy and prostato 
lithectomy, 789 

Lapides, Jack, Boyd, Robert and Fellman, S L 
Unnarj ileostomy device, 353 
Lapides, Jack, Hodgson, N B , Boyd, R E , 
Shook, E R and Lichtvardt, J R Further 
observations on pharmacologic reactions of 
bladder, 707 

Lattimer, J K Congenital deficienc 3 " of abdomi¬ 
nal musculature and associated genitounnai^ 
anomalies, report of 22 coses, 343 
Lattimer, J K , see Harrj^ Seneca, jt auth 
Leadbetter, G TV , see T'' A Politano, jt auth 
Leadbetter, TV F , see V A Politano, jt auth 
Leader, A J Structure of an undergraduate teach¬ 
ing program m urologj^ 639 
Lee, H I , see H S Ho\ t, jt auth 
Legislation in regard to vasectomj% 138 
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kidney, 994 

Retroperitoneal region, malakoplakia, 62 
Retropentoneal region, new growths, hemnn 
gioma, 811 

Retroperitoneal region, pcnuretentis obliterans, 
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of fluid transfer in transurethral prostatec 
torn}, 490 

Temperature, regional hj'pothermia in acute renal 
ischemia, 793 

Temperature, studies of scrotum and testicle in 
paraplegics, 972 

Terfonj 1 therapj for urinarj' tract infections, 150 
Testis, histological studj of extraparenchj mai 
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Urecholine, effect on initiating mictuntion and 
reduemg residual unne m nonobstructive dis 
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following diversion of unne from colon to 
ileal loop, -IGS 

Ureter ureteropehnc junction, see Kidnei, ure- 
teropelnc junction 

Ureter, ureteropielostomi with nephro=tom\ in 
duplex kidne\ , 179 

Ureter, ureterorecto=tomi and preanal colostomi 
for bladder exstrophi, 242 
Ureter, ureteroMgmoido'tomi, metabolic altera¬ 
tions following diier^ion of urme from colon 
to ileal loop, 463 
Ureter lesicoureteroplasti, 41 
Urethra, cathetemation followed b\ bactereimc 
shock, 549 

Urethra, diverticula, a«'Ociated with paraplegia, 
733 

Urethra double, associated mth double bladder, 
274 

Urethra, female, urethnti= 110 
krethra, fistula, see Fistula 
krethra, hipospadias associated with Fanconi 
t\ pe deformit\ , 115 

Urethra h\'pospadias surgical correction 279 
krethra, retropubic approach for surgen on mul- 
lenan duct casts containing calculi, 30$ 
Urethra, sphincter, resection in paraplegia, 742 
I rethra stricture dilatation followed b\ bac 
teremic shock 549 

krethra, stricture following transurethral pro'ta 
tic resection 9S9 

Urethra, urethritis following transurethral re¬ 
section, 300 

krethra, urethntis in female patients, 293 
k rethra urethroplasti in ca=es of spina bifida, 
751 

Unnal aid for quadnplegics to empti leg urinal, 
1027 

krinan tract anomalies as-ociated with con¬ 
genital dcficienci of abdominal mu-culature 
343 

knnan tract calculi as-ociated wath paraplegia 
733 

knnan tract calculi calcium phosphate solubil 
iti in unne as measured In precipitation te-t 
5% 607 

I nnan tract cilcuh metalxilic aspect', 063 
V nnan tract cinefiunrograiiln 356 
I nnar\ tract complications in imperforate anus 
514 

I nnar\ tract complication- in paraplegia, 733 
I nnar\ trict importance of knowledge of ge 
net 1C- 532 

I nil in trict infection azo tnple 'ulfonamide 
combination therapi 150 


Unnan tract, infection, chmcal and laboraton 
ob'enations of kamev therapi, 1014 
Unnan tract, infection, gantnm\cin tberapv, 
lOlS 

Unnan tract, infection, increasing incidence of 
Proteus mirabilis as compared with other 
Proteus species, 1016 

Unnan tract, infection, rationale and current 
status of drugs in combination, 1010 
Unnan tract, infection, role of noaobiocin, SS2 
Unnan tract, malakoplakia, 52 
Unnan tract, urolithiasis m rat wath foreign bodi 
in bladder and role of infection in its produc¬ 
tion, 785 

Unne, anuna and protemuna, phisiologic basis, 
560 

Unne, calcium oxalate solubiliti, 5%, 607 
Unne chaluna associated with sperocadosis and 
retropentoneal cistic higroma, 153 
Unne, ca-tological stud\ , 5S9 
Unne, differential uroflometn, 5S0 
Unne, hematuna, phisiological approach to blad¬ 
der irrigation, 224 

Unne, incontinence associated wath spma bifida, 
role of spinal cord traction, 755 
Unne, pohaina produced in rat b\ ovine luteo- 
trophic hormone and somatotrophic hormone, 
554 

Unne, practical aid for quadnplegics to empti leg 
unnnls, 1027 

Unne, residual, associated wath paraplegia resec 
tion of external urethral sphincter, 742 
Unne, residual, transurethral resection for correc¬ 
tion, 751 

Unne, stress incontinence retropubic lesicoure 
thral suspension, $44 

knne 'lanplomless tuberculous bacilluna, $92 
Unne unnan calcium excretion and serum cal¬ 
cium lei els in cases of osteoblastic pro'tatic 
metastasis, 339 

knne, use of diamox to increase flow as an aid in 
collection of ureteral specimens, 613 
Uroflometn differential 5S0 
Urogenital tract complications of imperforate 
anus, 514 

Urogenital tract, importance of knowledge of 
genetics, 532 

Urogenital tract infections role of noiobiocin 
$92 ’ 

Urogenital tract, tuberculo'i- simptomless 
tuberculous bacilluna $92 
Irographi, bladder, ncoci-tographi of isolated 
segment of ileum, 459 

Urographi, retrograde, use of diamox as an aid 
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to increase flow of unne for collection of ure¬ 
teral specimens, 613 
Urologj% as others see it, 654 
tJrologj', female, adrenal gland, pheochromo 
c^'toma, persistence of hypertension after 
removal due to possibility of unilateral renal 
disease, 173 

Urology, female, bladder, double, associated inth 
double urethra, 274 

Urolog 3 , female, bladder, exstrophy, 57, 828 
Urolog) , female, bladder, exstroph 3 ', ureterorec 
tostom 3 and preanal colostomy, 242 '' 

Urolog 3 , female, bladder, interstitial cystitis, 
942, 952 

Urolog 3 , female, bladder, invasion from meso 
nephroma of ovagj^, 183 
Urology, female, bladder, malakoplakia, 62 
Urology, female, bladder neck contractuie, plas 
tic revision of vesical orifice, 447 
Urologi, female, bladder, reflux, vesicoureteral, 
932 

Urologv, female, bladder, retropubic vesicoure 
thral suspension, 844 

Urolog 3 , female, bladder, substitute made of 
sigmoid colon, 828 

Urolog3, female, bladder, transition of cystitis 
glandularis to primary adenocarcinoma, 816 
Urolog 3 , female, bladder, vesico urethroplasty 
for congenital obstruction at vesical neck, 
838 

Urolog 5 % female, endometriosis involving bladder, 
ureters, vagina and ovar 3 ', 436 
Urolog 3 ', female, kidne 3 % adenoma, 377 
Urolog 3 ^ female, kidney, aplasia, 6 
Urolog 3 , female, kidne 3 , double method of insti 
tuting nephrostom 3 drainage (ureterop 3 elos- 
tom 3 with nephrostom 3 ), 179 
Urolog 3 , female. kidne 3 , h 3 dronephrosis, plastic 
surger 3 of ureteropelvic junction, 674 
Urolog 3 , female, kidne 3 % malakoplakia, 62 
Urology , female, kidne 3 , ureteropelvic juncture, 
intermittent obstruction, 16 
Urology, female, ovarj , mesonephroma nith in 
vasion of bladder wall, 183 
Urolog 3 % female, retroperitoneal region, periure 
tentis obliterans, 410 
Urolog 3 , female, ureter, am 3 loidosis, 929 
Urology, female, ureter, malakoplakia, 52 
Urology , female, ureter, papillary tumor, 418 
Urology, female, ureter, polyps, 209 
Urology, female, ureter, reflux, vesicoureteral, 
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Each Uromide Tablet contains 667 mg of sahcyla¬ 
mide buffered 

Dosage one tablet TID 

Supplied Bottles of 100 and 500 


*E L Pnen and B S Walker 



(l/umiUk PtiiA TaIrto 

for 

INFECTION 

combininR ANTIBACTERIAL ACTION wKh 

UromJdo 

Ench ontcrlc contod IJromldo Plus Tnhlol contnlni 
Motlionnmlnc Mnndolnto 250 niR. 

Uroniido 250 niR, 

When combined Ihornpy if) Indicnted for: 
INFECTION —Mcdiennmlne Mniuleinte’s «)po- 
ciflc nclinn on the urinnry (met controls IRVr of 
the common nrlnnry Infeetlons , . provides pro- 
lonncd effectiveness with few’ resistant strains .. 
is virtually free of untoward cffeels . . . does not 
cause Iivpersensitiratlon 

STONE FORMATION— is Inhlhlted l>v Uro- 
mide Tile liiRh (;lucurnnidn levels which inhibit 
stone formation create the desired environment 
for clearing up infection rapidly with Methena- 
mine Mandelate 

PAIN RELIEF —Analgesia provided by Uroniido 
further enhances the synernlstlc action of Uro- 
mldo Plus Tahlets 
PosaRO! 2 tablets Q l.D 

Supplied) Bottles of 300 and 500 







a companion to Uromide Tablets. .ISew 



U/unniik TMeti 

for 

PREVENTION OF STONES 


in long range therapy “There was no appear¬ 
ance of new calculi in 17 of the 19 pa¬ 
tients ”* 

The ADVANTAGES of UROMIDE TABLETS 

are 

EXACT DAILY DOSAGE m just three 
tablets for a convenient with meals schedule 
ECONOMY— a major factor in long range 
therapy 

“Salicylamide proved even better than acetylsah- 
cyhc acid and is used in all cases now All patients 
in this series had had a stone episode within a 
year of starting treatment or had renal calculi in 
situ at the time ”* 

Each Uromide Tablet contains 667 mg of salicyla- 
mide buffered 

Dosage one tablet TID 

Supplied Bottles of 100 and 500 



*E L Pnen and B S Walker 


Chux DISPOSABLE UNDERPADS 

EXTRA LARGE HOSPITAL STYLE 17l/2'X2A' 

For the morale and \/ell-being of the patient and everyone 
concerned, suggest the home use of CHUX Disposable Under¬ 
pads Hospital Style They have the advantage of being 

MEDlCftTED* to help prevent skin irritations reduce odors 
DISPOSA.BLE to make frequent changes much easier, quicker 
Saves bed linen 

• 48 underpads conveniently packaged 

• AVAILABUE in drug stores. 

“qiiafci-narir ammonium chloride 

Also, CHUX Disposable Underpads, Large available in 

Hamper Pack 100 s A convenient bedside unit 


O % 2 -3 4f| 

U S PA-OfT 2,—^ ««■ 

*•0 OThEP PATENT* PENDING 
"S' CM INC, S* 


PROFESSIONAL PRODUCTS DIVISION 

Chicopee Mills, Inc., 

47 Worth Street, N Y 13, N Y 

A ^cflVtliniu^cfiniCTI COMPA.NY 
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Do you have an up-to-date library of these 
reference books in 

UROLOGY? 

Pub ’60, 747 pp , 692 ,1 Cloth 

v>AU IaJ 

Francis A BcMventi—RETROPUBIC PROSTATECTOMl For Benign Enlargement of 
the Prostate Gland Pub ’66, 248 pp (83.^ x 11), 64 page plates (9 m color), Cloth, $11 00 

Stanle^y E Bradley—UREMIA IN CHRONIC BRIGHT’S DISEASE Pub ’48, 80 pp (Amer 
Lee Phjsiology), Lexide, $2 00 ^ 

Arthur J Butt—ETIOLOGIC FACTORS IN RENAL LITHIASIS Pub ’56, 416 pp (7 \ 10), 
262 il (10 in color plates), Cloth, $12 60 

C G de Mujlder—THE “NEURILITY” OF THE KIDNEY Pub ’52, 91 pp (J^i \ 10^), 
62 il , Cloth, $5 00 

Roberto F Escamilla—LABORATORY AIDS IN ENDOCRINE DIAGNOSIS Pub ’64, 
152 pp , 16 il (Amer Lee Endocnnology), Cloth, $4 75 

Robert B Greenblatt—OFFICE ENDOCRINOLOGY 4th Ed Pub ’62, 598 pp , 364 il (52 
m full color). Cloth, $10 50 

Lee E Farr—TREATMENT OF THE NEPHROTIC SYNDROME Pub ’61, 73 pp (Amer 
Lee Circulation), Levide, $2 25 

Arthur Grollman—ACUTE RENAL FAILURE Pub ’54, 104 pp , 6 il (Amer Lee Internal 
Medicine), Cloth, $4 00 

Theodor Hrj ntschak—SUPRAPUBIC PROSTATECTOMY With Pnmarj Closure of the 
Bladder bj an Original Method Pub ’55, 224 pp , 44 il , Cloth, $8 50 
Laurence W Kinsell—HORMONAL REGULATION OF ENERGY METABOLISM Pub 
’67, 272 pp , 36 il , Cloth, $6 25 

Georgeanna Seegar Jones—THE MANAGEMENT OF ENDOCRINE DISORDERS OF 
MENSTRUATION AND FERTILITT Pub ’65, 200 pp , 41 il (Amer Lee Endocnnologj), 
Cloth, $6 75 

Richard W Lippman—URINE AND THE URINARY SEDIMENT A Practical Manual 
and Atlas 2nd Ed Pub Dec ’67,160 pp (7 \ 10), 92 four color process il , 5 B & W il , Cloth, 
$8 50 

John T MacLean—ACUTE RENAL FAILURE Including the Use of the Artificial Kid- 
nej Pub ’52, 120 pp , 53 il (5 in color). Cloth, $6 60 

A Stuart Mason—INTRODUCTION TO CLINICAL ENDOCRINOLOGY Pub Aug ’57, 
224 pp , 6 il , Cloth, $4 50 

Joseph Earle Moore—PENICILLIN IN SYPHILIS Pub ’48, 332 pp , 9 il , Cloth, $5 60 
Reed M Nesbit—YOUR PROSTATE GLAND Letters From a Surgeon to His Father 
About This Supreme Trouble Maker Pub ’60, 64 pp , 8 il , Cloth, $2 75 
Vincent J O’Conor—SUPRAPUBIC CLOSURE OF VESICOVAGINAL FISTULA Pub 
’57, 72 pp , 9 il (Amer Lee Urology), Lexide, $2 50 

George C Prather-UROLOGICAL ASPECTS OF SPINAL CORD INJURIES Pub ’49, 
166 pp , 49 il (Amer Lee Neurosurgery), Cloth, S3 76 

James R Robinson—REFLECTIONS ON RENAL FUNCTION Pub ’55, 164 pp , 2 d , 
Cloth, S3 60 

J Jay Rommer—STERILITY Its Cause and Its Treatment Part K The Infertile Female 
Part II The Infertile Male Pub ’52, 488 pp , 259 il , Cloth, $12 60 

H L Sheehan and H C Moore— RENAL CORTICAL NECROSIS OF THE KIDNEI AND 
CONCEALED ACCIDENTAL HEMORRHAGE Pub '63, 190 pp (7M \ 10), 64 il (Amer 
Lee Circulation), Cloth, $7 75 

Fred A Simmons—THE DIAGNOSIS AND TREATMENT OF THE INFERTILE FEMALE 
Pub ’54, 96 pp , 10 il (Amer Lee Endocnnologj), Lexide, $2 50 

Maunce B Strauss and Laurence G Raisz—CLINICAL MANAGEMENT OF RENAL FAIL¬ 
URE Pub ’56, 128 pp , 2 il (Amer Leo Urology), Lexide, $2 75 

Leonard Paul Wershub—UROLOGY AND INDUSTRl Pub ’56, 176 pp , Cloth, $5 00 


CHARLES C THOMAS PUBLISHER 


301-327 East Laurence A>enue 


SPRINGFIELD 


ILLINOIS 


.. AMERICAN-Sisk 
Urological 



For Improved X-Ray, 
Trealment and 
Examination of the 
Genito-Urinary 
Tract 

• Eledro-hydroulic lift 

• Full height-range 32” to 4672" 


• The Amencan-Sisk Urological X-Ray 
Table meets the most rigid Urological 
requirements for Cj stoscopy. Transure¬ 
thral Resection and all Gemto-Unnary 
procedures 

A new electro-hydrauhc lift provides 
smooth, effortless raismg and lowermg of 
even obese patients through a full 32" to 
4634" height range All approved patient 
positions are qmckly and easily secured 
True table balance permits full 90° ver¬ 
tical rotation from 15° Trendelenberg to 
an extreme 75° Reierse Trendelenberg 


• Fully Retractable Fool Rest 

• Comfortable Knee Crutches 

e Recipromotic Bucky Diaphragm 


easily, smoothly 

Radiographic m\ esbgation of the pa¬ 
tient IS faahtated as the “Recipromatic” 
Bucky Diaphragm and X-Ra 3 ' tube al¬ 
ii ays remam m correct relative position 
regardless of table angle aidmg 

studies of the shiftmg mtemal organs 


for detailed literature , write for Bulletin TC -201 



STERILIZER 


Worfd^s Icrgert designers ond mcrajfccturerj of 
Surgtcal SfenTaers Tobies Lights end 
Related Products 


EEIE PENNSYLVANIA 
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XRAY DI^F/^RACTION 

CRYSTALOGRAPHIC ANALYSIS 
OF URINARY CALCULI 


The utilization of modern crystalographlc 
techniques and X Ray diffraction methods 
offer the most precise methods for more 
accurate information regarding the structure 
and composition of the urinary calculi par¬ 
ticularly In regard to the nature of the nidus 
of the stone 


You can depend on 

Stedman's 

MEDICAL 

DICTIONARY 


FULLY REVISED NINETEENTH EDITION 


Stedman’s, again modernized and brought 
up to date, retains and adds to the many 


Because of the specialized skill and expen¬ 
sive instrumentation required few labora¬ 
tories have been able to offer this service 
at a price consistent vdth routine use We 
believe that we are among the first to staff 
an instrument especially for this specialized 
examination and offer this service to the 
Urological profession at a reasonable fee 

Complete information and addressed con¬ 
tainers for mailing will be sent to you on 
request 


LOUIS C. HERRING £ CO. 

25 EAST UNDERWO** AVE. ORLANDO, FLA. 



FKOJiaOK 


NEW SERIES 

JUST 

RELEASEDI 

2x2 FILM SLIDES 



-“FIT 


VIEWCl 


For Reference and Teaching 

7-1 Anomalies and Diseases of the Genitourinary Tract 
by Iro H Lockwood, M.D, Research Cfinlc, Konios Oty, 
Mo 

7-2 Tumor* and Diseases of the Genitourinary Tract 
by Ira H Lockwood, ALD, Research Clinic Konsos Ofy, 
Mo 

7-3A Benign Surgical Lesions of the Genitourinary Tract 
by Ira H Lockwood, M.D, Research GInIc Kansas, 
Gfy, Mo and George H Eversman, M.D, Fellow In 
Radiology 

7-3B Malignant Surgical Lesions of the Genitourinary 
Tract by Iro H Lockwood, M D, Research CRnlc, 
Kansas Qty, Mo and Gone Armstrong, M-D, Fellow 
In Radiology 

Price per Serief $16 50 Delivered—Order today 


WRITE for sample key sheets ond descriptive folder list 
Ing our Colfecflon Series^ 


MICRO X-RAY RECORDER, INC. 

3755 W. LAWRENCE AVENUE • CHICACR 35, IllINRIS 


attractive features that have won for it its 
many years of populanty 

• Accurate, clear, concise defimtions 

• Reliable information 

• Clear, readable type 

• Easy giude to pronunciation 

• Many helpful illustrations 

• Comprehensive root-word list 

• 54 tables of anatomical terms 

• 40 tables of pharmaceutical terms 

• Attractive appearance 

• Thumb mde\ed 

Edited by Norman Burke Tatlor, V D , 
M D , F R S , F Jl C S , m collaboration with 
Allen Ellsworth Taylor, DB 0 , M A 

1708 pp , illustrated 
23 plates (6 in color) 
semi flexible bmding 
$12 50 

THE WILLIAMS 4. WILKINS CO 

Mt FloyAl and Guilford Av.nuM 

Baltimore 2, Maryland 




. AMERICAN-Sisk 
Urological 



For Improved X-Ray* 
Treatment and 
Examination of the 
Genito-Urinary 
Tract 

• Electro-hydraulic lift 

• Full heightfVange 32" to 46Vi" 


• The Amencan Sisk Urological X-Ray 
Table meets the most rigid Urological 
requirements for Cystoscopy, Transure¬ 
thral Resection and all Gemto Unnary 
procedures 

A new electro-hydraulic lift provides 
smooth, effortless raising and lowenng of 
even obese patients throu^ a full 32" to 
46J4" height range All approved patient 
positions are quickly and easily secured 
True table balance permits full 90° ver¬ 
tical rotation from 15° Trendelenberg to 
an extreme 75° Reverse Trendelenberg 


• Fully Retractable Foot Rest 

1 • Comfortable Knee Crutches 

• Recipromatic Bucky Diaphragm 

f* 

I 


easily, smoothly 

Radiographic investigation of the pa¬ 
tient IS facilitated as the “Recipromatic” 
Bucky Diaphragm and X-Ray tube al¬ 
ways remain in correct relative position 
regardless of table angle aiding 

studies of the shifting internal organs 


For detailed literature, v/rite for Bulletin TC 201 



STERILIZER 


World's largest designers and manufacturers of 
Surgical SteriTIrersi Tables Lights ond 
Related Products 


ERIE PENNSYLVANIA 
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The stub beak sheath by Dr E W Brown 
Permits apex tissue to relax and come dowm 
To be removed with laterals and median too, 
Oft’ times avoiding TUR. number two 







New or Repair 28Fr - 26Fr - 24Fr 

GREENWALD SURGICAL CO , INC 2688 DeKalb St EAST GARY, INDIANA 


♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

Sexual Disorders in the Male 

By Kenneth Walker, F R C S and Eric B Strauss, M A, FRCP 

4th edition 273 pp 8 figs $475 

A practical manual on how to deal with various forms of commonly-met sexual disability 
Written by a genito-urinary surgeon and a psychologist 

THE WILLIAMS & WILKINS COMPANY 

Mt Royal and Guilford Aves Baltimore 2, Maryland 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 


Completely revised 5rd edition! 

CLINICAL UROLOGY 


By Oswald S Lowsley, M D and Thomas J Kirwin, M D 

2 vols , 1200 pp , 600 figs , Index, $32 50 
Illustrated by Will tarn P Dtduscb 


From subject matter to format the new edition of Clinical Uroloov is al¬ 
most a new book Hundreds of new illustrations by the great urologic artist 
William P Didusch, complete revision of existing material and the addition of 
much new subject matter make the new edition of this important work truly new 
Even the pages have been rearranged into three columns and enlarged for easier 
readability Clinical Urology is invaluable to anyone who wants a detailed 
knowledge of urology 


THE WILLIAMS & 

Mt. Royal and Guilford Avenues 


WILKINS COMPANY 

Baltimore 2, Maryland 
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a new antibiotic 




THE JOUPXAL OF EHOLOGT 


The stub beak sheath by Dr E. TS Brown 
Permits apes tissue to relax and come down 
To be removed with laterals and median too 
Oft’ times avoiding T U R. number two 



New or Repair • 28Fr - 26Fr - 24Fr 

GREEVO’ALD SLRGICAL CO^ INC 26SS DeKalb St EAST GARF, LSDIANA 


Sexual Disorders in the Male 

By Kenneth Walker, FRCS and Eric B Strauss, MA, FRCP 

4fh edition 273 pp 8 figs 

A practical manual on how to deal with various forms of commonly-met sexual dlsaWUtv 
Written bv a genito-urinarv surgeon and a psychologist 

THE WILLIAMS & WILKINS COMPANY 

Mt Royal and Guilford Aves Baltimore 2, Matyl*®'* 


gga 


Completely revised 3rd edition! 

CLINICAL UROLOGY 

By Oswald S Lowsley, M D and Thomas J Kirwin, M D 

2 vols , 1200 pp , 600 figs , Index, $32 50 
Illustrated by Wtlltam P 'Didusch 

From subject matter to format the new edition of Cunicai, Urology is al¬ 
most a new book Hundreds of new illustrations by the great uroJogic artist 
William P Didusch, complete revision of existing material and the addition of 
much new subject matter make the new edition of this important work truly new 
Even the pages have been rearranged into three columns and enlarged for easier 
readability Clinical Urology is invaluable to anyone who wants a detailed 
knowledge of urology 

■nrrTTiirTNS COMPANY 
THE WILLIAMS & WIIKINS a. 

^ Baltimore 2, Maryland 

Mt. Royal and Guilford Avenues _ 
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a new antibiotic 






relaxes genitourinary spasm, 
controls symptoms of neurogenic bladder 


Oncmalh intended for use in gastrointestinal disorders, Banthine (brand 
of methantheline bromide) has attamed considerable populantv m treatment of 
certam lesions of the iirmars tract 

In their recent text Lot^slei, and Kirsvin* state “In the urogenital tract, 
Banthine has pro%en useful m resohang spasm of parasxTnpatheUc eUolog} b\ 
sirtue of Its antichohnergic acmitN In Huimer s ulcer and other forms 
of cssnus where there is mtense ^esical nntabihrv and great reduction m the 
capacl^ of the bladder, it has proied\er 5 efficient. 

The most important smgle mdication for Banthine therapj m x esical 
dvsfunction is ht’pertoniciu of the detrusor muscle. If the applied s timuli are 
not too strong Banthine will relax s esical spasm due to 
p^uas^■mpathetlc stimulation 

E-Xtensi\ e clmical expenence has proi ed the usefulness of Banthine m 
treatment of neurogemc bladder associated with multiple sclerosis. 
cercbroMiscular accidents sx-philitic paresis, postoperatae cordotoms and bram 
tumor Banthine has also prosed of salue m reno-ureteral cohe 
and m some patients with functional enuresis. 

•LOTvsles O S., and Kirra. T J Q ndaal Urc o£t B . I n -. v , i- The WHEana i W ITH-, Cc—nam- 
19<6,p 61S 


SEARLE 


Restarch in the Sen ice of Medicine 
G D SEARLE & CO, CHICAGO SO ILLINOIS 


THE JOURNAL OF UROLOGY 


PROCTOLOGIC ANATOMY 

Second Edition' 

By Rudolph V Gorsch, FICS, FAPS 

300 pp 156 figs $8 00 

A modem concept of penneopelvic anatomy, with particular emphasis on practical apph 
cation, IS presented m this book Revised and brought up to date, the material has been 
largely rewritten Important revisions include the chapters on the anatomy of the anal canal, 
the anorectal musculature, the permeopehre spaces, the levator am muscle and the pelvic 
fascia 


THE WILLIAMS & WILKINS COMPANY 

Mt Rojal and Guilford Aienues Baltimore 2, Maryland 


“‘Essential Urology’ is the best small book on the subject that has appeared 
in recent years ”—Caltjomta Med, December 1953 

now in an up-to-date jrd edition — 

ESSENTIAL UROLOGY 

By FLETCHER H COLBY, M D 

Like Its predecessors, the third edition in 6 years of this important text 
gives the essentials of embryology, anatomy, physiology and diseases of the 
gemto-urinary organs Basic principles have been emphasized, particularly 
gross and microscopic pathology, renal physiology, and methods of examina¬ 
tion and diagnosis 

675 pp 358 figs 88 00 


THE WILLIAMS & WILKINS COMPANY 

MT ROYAL AND GUILFORD AYES BALTIMORE 2, MARYLAND 
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for sure arElcljactenal corsiroS 

in urinary tract infections 



It s effective against almost all types of urinary traa 
organisms controls even antibiotic and 
sulfonamide resistant bacteria Yet, Mandelamine 
IS not an antibionc' Mandelamine won't sensitize 
patients no resistant baaerial strains develop 
side effeas are minimal Mandelamine is one of the 
safest of all drugs for prolonged use, and— 
happily for patients—costs far less than other 
antibaaerial agents' 


safe for long-term use for all ages 

Supplied in Hafgrams® (O 5 Gm tablets), 0 25 Gm 
tablets, and pleasantly flavored Mandelamine 
Suspension for pediatric use Adults take an imaal 
daily dose of 4 to 6 Gm , and can be maintained 
on 3 Gm daily indefinitely Children need as little 
as 1 Gm dady (Mandelamine Discs, for quick 
identification of Mandelamine sensitive bacteria, 
avadable from your laboratory supply house ) 


saje and effective for chronic urinary tract infections 


MANDELAMINE' 

Brand ,f mtbtnammc mandcltt, jormtrly a fndact tfNcpera Laieratorta 


WARNER -CHIUCOTT 
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S. KARGER’S Basel - new york 


International Medical Journals 

postage Included 

1958 

Volumes 

Vol 

(posUgi 

mcL) 

quency 

Acta Anatomica (Int Archives of Anatomj, Histoiog>, Embrjologj 
and C} tologj) 

32-35 

18 50 

m 

Acta Genetlca et Statistica Medlca 

8 

13 50 

q 

*l Acta Haematologlca (Int Journal of Haematologj) 

19-20 

13 50 

m 

Acta Psychotherapeutlca Psychosomatfea et Orthopaedogoglca 
(Int Journal of Psj cbotherapj, Ps> chosomatics, Speaal Educa 
tion) 

6 

11 20 

q 

•2 Annales Paediatric! (Int Review of Pediatrics—Revue Int de 
Pfidiatne) 

190-191 

13 50 

m 

3 Cardlologla (Int Archives of Cardiology-—Archives Int du Coeur 
et des Vaisseaux) 

32-33 

13 50 

m 

Confina Neurologica (Borderland of Neurologj) 

18 

13 50 

b 

Dennatologlca (Int Journal of Dermatology) 



m 

Folia Phonlatrlca (Int Journal of Phomatr}) 

BB 


■■ 

Gastroenterologla (Int Review of Gastroenterologj) 

89-90 

13 50 

m 

Gerontologia (Journal of Expenmental Biological and Medical Re¬ 
search Agemg) 

2 

13 50 

b 

4 Gynaecologla (Int Monthlj Review of Obstetrics and Gjnecology) 



m 

International Archives of AUergy and Applied Immunology 

12-13 

13 50 

m 

Oncologla (Journal of Cancer Research, Prevention, Treatment and 
Soaological Aspect) 

11 j 

9 25 

q 

•5 Ophthalmologlca (Int Journal of Ophthalmology) 



m 

PhonetIca (Int Journal of Phonetics) 

2 

9 25 

q 

6 Practica Oto-RJilno-Laryngologlca (Int Review of Otolaryn 
golog)) 

20 

13 50 

b 

•7 Psychlatria et Neurologia (Int Monthlj Review of Psj chiatrj and 
Neurologj) 

135-136 

13 50 

m 

Radlologla Cllnlca (Int Radiological Review) 

27 

13 50 

b 

Schwelzerlsche Zeitschrlft fdr Allgemelne Pathologie und Bak- 
teriologle (Swiss Journal of General Pathology and Bactenologj) 

21 

27 00 

b 

♦8 Schwelzerlsche Zeitschrlft fflr Tuberkulose und Pneumonologie 
(Swnss Review of Tuberculosis and Pneuraonologj) 

15 

13 50 

b 

TJrologla Intematlonalls 

6-7 

13 50 

m 

Vox Sanguinis (Journal of Blood Transfusion and Immunohaema 
tologj) 

3 

8 40 

b 

Confinla Psychlatiica (Grenzgebiete der Psjchiatne—Borderland 
of Psjchiatrj—Les Confins de Psjchiatne) 

1 

9 25 

q 

Vita Humana (Int Zeitschnft fOr Lcbcnsalterforschung Int 
Journal of Human Development—Journal Int de Dfiveloppemcnt 
Humain) 

1 

1 

9 25 

q 


Complete sets and single back volumes available Offers upon request 

m => monthlj b -= bimonthlj q - quarterly ^ . 

> »For Supplements to these Journals see opposite (speaal rate for subscniicrs) ■*r_ 
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Supplements to oui Journals supplied to 
siibseribers at special rate 

Please order each ^ncs <€paralel\ 

In\oices wall be fonvarded with each \olume upon publication 


special folden of each senca a\ailablc 


Bibliotheca Haematologica 


Bibliotheca Paediatrica 
Modem Problems In Pediatrics 


Bibliotheca Cardlologlca 
Advances In Cardiology 


Bibliotheca Gynaecologlca 
Advances in Gynecology 


Bibliotheca Ophthalmologlca 
Advances in Ophthalmology 
Modem Problems In Ophtialmology 


Bibliotheca Oto-Rhlno-Laryngologlca 
Advances in Otolaryngology 


Bibliotheca Psychlatrlca et Neurologlca 


Bibliotheca Tuberculosea 
Advances in Tuberculosis Research 


Appr frequeno 
of urnual 
publication 


3 \ols 
I 2 \ols 
I 1 \ol 


Appr pnee 
per % olume 


“ 4 00 

“ 9 00 


Senes not connected Anth any Journal 


Progress In Allergy 

1 \ol e\en 

“ 15 00 


2 \eais 


Reconstructioii Surgery and Traumatology 1 

1 

.- -------- - 1 

1 vol 
annualh 

“ 9 00 

Antlblotica et Chemotherapla 

1 lol 
annualh 

“ 9 00 

New Advances In Virology * 

1 

1 vol 
annualh 

“ 9 00 


FIRST INTERNATIONAL CONGRESS OF HUMAN GENETICS Copenhaveo 
1956 Edited b\ T Kemp, AL Hauge and E Han-ald XAT + 9/0 p 161 
fig 1937 (^btehed m "Acta GeneUca et StatisUca iledjca’ VoE 6,’ No 
2^ and You /, Xo 1—2) US$34 90 

INTERNATIONAL CONGI^ OF GASTROENTEROLOGY London 1956 
^ ^ 1957 (Published m “Gastroenterologia 

Vol 86 No 3-3) USSl^ 

INTERNATIONAL SOCIETY OF BLOOD TRANSFUSION 6th Coneress in Br>=- 
mn 1956 Edited bv L Hollander Basel N\T + 516 p Tl^a lo^ 
(^bhshed as “Bibhotheca Haematologica ’ fasc. 7) P ’ " 

EUROPEAN SOCICTY OF HA^TOLOGY 6Ui Congress in Copenhagen 1957 
\\ ill be published m Acta Haematologica.’m 195S 


BASEL 11 (Sts^tzerland) S KARGER NEIT YORK 

“gent 

or ti-ith AlLert J Phtebtg, P O Box 352. Vhrte Plains N Y 
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Sex Experience Dispassionately Studied 

Second Edition of Topographical Atlas 

HUMAN SEX 
ANATOMY 

By Robert Latou Dtcktnson, M D, FACS 


A grouping of pictonal averages—a sketchbook of the framework 
on which to mold the saence and art of sex life Large, clear illustrations, 
many of them double-page spreads, life-size wherever practicable 

There is a need for knowledge of actual basic anatomy and physiol¬ 
ogy of the sex relation, with the bearing of the vaneties and frequencies of 
sexual mtercourse on general health and pelvic disorder 

Dr Dickinson has conducted a thorough re-examination of existing 
authonties, detailed measurements of a great number of cases are his 
authonty for statements not only of the average but of deviations from the 
average 

Some of the conditions described and illustrated conditions favor¬ 
able or unfavorable for conception, conditions favoring or handicapping 
ideal sex mtercourse, physical conditions productive of painful mtercourse, 
anatomical findings m autosexuahty 

Actual facts replace the vagueness, the misconceptions, which have 
been all too prevalent, even recently 

Treatment of all patients is surer, swifter, when backed up by certain 
knowledge 

fifi 179 figs $10 00 


THE WILLIAMS & WILKINS COMPANY 

Mt Royal & Guilford Aves BaJumore 2, Maryland 
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Pdj'iL 0^ Pehimol 

rUo/-L’ l^lnrlrlof nod urethra \I^1 


Check bladder and urethra 

this SIMPLE, WELL TOLERATED, ACCURATE Way ^ ^ 

Retrograde cyslogroms and urethrograms employing 

a 10 to 20 per cent solution of Skiodon ^—- 

furnish occurote information 



Soirth. M«l Inr, M tfS On, 1S51 


SKIODAN 




SODIUM 

K'«nd •! Melhi«d«l saWium 








acute and chronic prostatitis 
nd following prostatectomy 

j=URADANTIN 

ures or improves 4 out of 5 patients 


32% of 236 cases of acute aud chrome prostatitis cured or improved with FuradaNTIN= 



No patients 

Cured 

Improved 

Unimproved 

1 Acttfe ProstaUtis 

1 2B 

17 

11 

1 

Chronic Prostatitis 

1 207 

i 

Ad 

117 

41 

Total 

236 

66 

128 

42 


l84% (142) of 170 cases of postprostatectomy mfection responded fai orably to FdeadanTIN 
^therapy - Fdhadantik "has been found to be highly effective in the treatment of chronic 
I urinary tract infection following prostatectomy 

I In prostatitis and following prostatectomy, Furadamin offers these advantages 
I ■ rapid bactencidal action against a wide range of gram-positive and gram-negative bac- 
I tena and organisms resistant to other agents including Proteus and certain strains of Pseu- 
I domonas * negligible development of bacterial resistance in 6 rears of extensive use 
I ■ excellent tolerance-nontoxic to kidneys, liver and blood-forming organs No cases of 
monOial supennfection, crystalluna or staphjlococcic enteritis ever reported ■ safe for 
long-term administration 


I Evidence of the antibacterial action of prostatic 
I secretion from a patient receiving Fuh^antin 

I Agar plate seeded with E coli Prostatic secretion of 
I FufiAPASTls treated patient was dropped into steel 
[ cylinders to prerent spreading of liquid. After incnbabon, 

I Tones of liacteTial inhibition are dearly -naible. 

I AVEEACE FOBATAIfTIN DOSAGE IN PHOSTATITIS 

Acute cases 100 mg qa.d until cured 
I Chronic cases 100 mg qj d. for 10 to 14 days, 

I depending on response, dosage may then be re-' 

j duced to 100 or 200 mg dafly for 1 to 3 months 
, SUPPLIED Tablets, 50 and 100 mg, bottles of 25 and 100 
Oral Suspension, 25 mg per 5 cc. tsp, bottle of 60 cc. 



A- Urd. A». « ISS 

et aL J UtioL. Bale 72 1211 , issc Meoicai uepartment. Eaton Laboratorfet. 3 Dntiier J W., 

Additional rtlerenso on EvKADAXriMniJrwrtatitSj Tiattor. n M ^ .1 v,_. 

^ IL, Jr., et aL Tr Sontheajt. Sect. Jbn. UroL KorBeet, 

Am. J SuTt-Se 720 WSJ-AStama. IL. and Proph^sf^^ &hatten. TV E, and Peralcy L. 


hospitalized patients, for sea ere unnary tract mfeebons 
when peroral admmistrahon ol Pueadantik is not feasible and for 
sj-slemic mfeebons as sepbcemia (bacteremia) and pentombs 
NEW LIFESAVING FURADAKTIN IntrOVenOKS SolutlOTl 


I 


EATON LABO- >RWICS. NEa YOKE 



Greater comfort 

for postoperative 
and postpai'tum patients 



abdominal distention and urinary letenhon 
can often be prevented or promptly relieved 
— with less need for nncomfoi table enemas and catheters 



chloride 

(Bcthanechol Chlondc) 


‘Urecholine’ helps restore normal function after surgery and childbirth 
by increasing the muscular tone of the gastrointestinal and unnarj' 
tracts Postoperative “gas” pains can frequently be prevented or 
promptly relieved—ivith less need for uncomfortable enemas, intuba 
tion, and suction apparatus Micturition is facilitated—without the 
discomfort and risk of infection inherent m catheterization 

Administration and dosage, may be given prophylactically or 
therapeutically after surgery or childbirth Usual oral dosage 
10 to 30 mg three or lour times daily Usual subcutaneous 
dosage 5 mg. three or four times daily 

Other indications gastric atony and retention lojloiving vagotomy 
and other surgical procedures, chronic functional urinary 
retention due to atony mtbout obstruction, megacolon including 
congenital megacolon (Hirschsprung s disease) , certain ca«es of 
paralytic ileus, to counteract side eUecls of antiliypertcnsne 
ganglionic blocking drugs. 

Supplied 5 mg and 10 mg tablets bottles of 100 
l,cc ampuls containing 5 mg 

LrerSofine !• ■ trade-mari; ol ItEfiCJv S CO l'*c. 

MERCK SHARP & DOHME, division of merck & co„ lac. Philadelphia i, 




SINGLE-INJECTION VD THERAPY 


Primary and early secondary syphilis 
Injection BlQLLlN, 2,400,000 units in singie-dose dis¬ 
posable syringe 

Acute gonorrheal urethritis in the male 
Injection BlCILLIN, 300,000 units per cc in a single dose, 
vials of 10 cc 

INJECTION 

BBCiLLIN* 

LONG-ACTINe 

Benzathine Penicillin G 

(Dibenzylethylenedlamlne Dlpenlcillln G) 

Penicillin with a Surety Factor 



Phllidelphlil.Pa 
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AN AMES CLINIQUICK 

TECHNICAL BRIEFS FOR THE CLINICAL LABORATORY 



What IS the meaning of “kidney threshold’"^ 

The “kidney threshold” for any substance is the maximum amount 
of It that the kidneys will tolerate m the blood the excess will 
appear in the unne “Desirable” blood components, such as glucose 
and plasma protems (albumin, globulin, fibrinogen), have a high 
threshold and normally remain m the blood “Undesirable” blood 
components, such as ketone bodies (acetone, acetoacetic acid, 
y3-hydroxybutync acid) and the metabohc wastes (urea, creatinine, 
unc acid), are low-threshold substances and are rapidly excreted 
mto the unne 

Source—Best, C H , and Taylor, N B The Physiological Basis of Medical 
Practice ed 6, Baltimore, The Williams & Wilkins Company, 1955, pp 
448-450 


New ease and convenience speed your lab routine 

“dip-and-read” tests 

adjuncts in Clinical Medicine 
ALBUSTIX* Reagent strips for proteinuna 

tftAN 0 

KETOSTIX* Reagent strips for ketonuria 

■ RAND 

CLINISTIX’ Reagent strips for glycosuria 

■ RAND 


AMES COMPANY, INC ELKHART, INDIANA 
Ames Company of Canada, Ltd , Toronto 
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ANESTHETIC LUBRICATING JELLY 

A steiile suigical lubiicant possessing 
pi ompt local anesthetic pi opei ties Non- 
iiiitating — watei soluble 

Recommended foi use in cathetei ization, 
endotiacheal introduction, proctoscopy, 
cystoscopy and othei similai uses 




OJSJ lys/ 



Azotrex is the only 
urinary anti infective ^ 
agent combining ' 

(1) the broad spectrum ‘ 

antibiotic efficiency of 
Tetrex— the original 
tetracycline phosphate 
complex which pro 
vides faster and higher 
blood levels, 

(2) the chemothera 
peutic effectiveness of 
sulfamethizole—out 
standing for solubility, 
absorption and safety, 



(3) the pain relieving 
action of phenylazo 
diamino pyridine HCI 
^ — long recogn ized as a 

urinary analgesic 



This unique formulation 
assures faster and more 
certain control of urinary 
tract infections, by provid 
mg comprehensive effec 
tiveness against whatever 
sensitive organisms may 
be involved Indicated in 
the treatment of cystitis 
urethritis, pyelitis, pyelo 
nephritis, ureteritis and 
prostatitis due to bacterial 
infection Also before and 
after genitourinary surgery 
and instrumentation, and 
for prophylaxis 

In each A20TREX Capsvtet 
Tethex (tetracycline phos 
phate complex) 125 mg 
Sulfamethizole 250 mg 
Phenylazo-dlammo- 
pyridine HCI 50 mg 
Mh adult dam 1 cap qj d 
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FURADANTIN* INTRAVENOUS SOLUTIO 

QAANO Of NITROfUKAKTOlN 

often rapidly effective 

tn systemic infections such as septicemia (bacteremia), peri¬ 
tonitis, and other bacterial infections as of postoperative 
wounds and abscesses, when the organism is susceptible to 
Furadantin , in severe genitourinary tract infections when 
the patient is unable to take Furadantin by mouth 

Furadantin IV has proven dramatically effective—often 
lifesaving—even in infections which failed to respond to 
other antibacterials It has been administered to adults and 
children alike without serious toxic effects 

Furadantin I V solution is dissolved aseptically in a sterile 
diluent at room temperature, just prior to use by intravenous 
drip only Full dosage instructions and discussion of indi¬ 
cations and side effects are enclosed in each package, 
Furadantin I V is now available to all hospital pharmacies 

O NITROFURANS—a «ctw class of antimicrobials— 

R neither antibiotics nor sulfonamides __ 

O EATON LABORATORIES NORWICH NEW YORK 


A NEW MEDIUM 
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■^SP FOR URET 



HROGRAPHY 


ACE"lZOA’E 'O UTiCM 


Prior to this deielopment, 
urethrographi as a 
diag:nostic aid was limited 
b\ the media available 
The saleU, opaciti. and 
thixotropic properties of 
THIXOKON make it ideallv 
suited for this technique. 


In a series by Kaufman', he reporls 

no jenous untoword reodionj hove 
resulted trom its use 

In addition the nedium has been found to 
impart excellent rcdiopocity 

It IS relatively ron irritating to urethral nucoso 
miscible with unne and harmless when 
introduced into the circulation ’ 

1 rc I j Er:;e e'.es > ti- 'M tCr;;'. - e~-. 

c cp c U ei^rp- cpv . 1 J U o' ceo ei 'o 

c b' CO o") 


Thixokon 


IS P'OOUCED 5Y 



LOUIS 


NE\/ YO?>: 


10NT?c/^L 


rctcers of Miokon^ end Urokon' 
used successfu'I/ in trillions o‘ cases for 
these various echniques 

INTRAVENOUS UROGRAPHY ANGIOCARDIOGRAPHY 
RETROGRADE PYELOGRAPHY CHOLANGIOGRAPHY 
TRANSLUMBAR ARTERIOGRAPHY 


NEPHROGRAPHY AND CEREBRAL ANGIOGRAPHY 




Difficult as It may be to conceive of a meas¬ 
urement of a few millionths of an inch, it is 
to within such a hmit that Fontar lens curva¬ 
tures are checked This explains in part how the 
remarkable brilliance, clarity and full broad field 
of undistorted vision that is at once apparent in 
the quality of image revealed through a Fontar 
Lens System, is achieved. 

You observe that objects or the edge of the 
field are as brightly and sharply delineated as 
those that appear at the focal center There is 
neither fuzziness nor blur at the extremes Dis 
tracting halo effects are happily absent The re 


suit is an even critical sharpness brilliantly 
illuminated over the entire field of vision 
Thus, the tremendously important advantage 
of such greatly Improved visual clarity permits 
easier swifter and more accurate operation, 
while eye fatigue is reduced 

The Fontar Lens System is the heart of the 
most brilliant optical system—it is the heart of all 
National operaUve and diagnostic instruments 
Your National Surgical Supply Dealer is 
anxious to provide such advanced instruments 
for you He will be glad to demonstrate them at 
your convenience ******* 


D 


r 


y^ys/^j:7. 




NATIONAL ELECTRIC INSTRUMENT DIVISION 

92-21 CORONA AVENUE ELMHURST 73.NEW YORK 















help normalize prothrombm time before surgery 


“has a more prompt, more potent and more 
prolonged effect than the vitamm K analogues 


MEPHYTON 




VITAMIN Kl 



Reduce the hazard of hemorrhage due to hypoprothrombmemia during 
or after surgery tonsillectomy obstetrical and gynecological procedures, 
surgery of the newborn (especially prematures) neurosurgery thoracic 
surgery, mtestmal surgery biliary tract surgery rhinoplasty surgery m any 
highly vascular area 

Especially mdicated m patients with obstructive jaundice or when prothrombm 
level is depressed following adnunistration of anticoagulants barbiturates, 
salicylates, antibiotics sulfonanudes or phenylbutazone Can also 
be used postoperatively to combat hemorrhage due to hypoprothrombmemia. 

Dosage Surgery—up to 50 mg orally at least 24 hours preoperatively or up 
to 60 mg intravenously at least 12 hours preoperatively to restore prothrom 
bin to safer levels 

Supplied Tablets 5 mg bottles of 100 Emulsion each 1 cc ampul contams 
50 mg boxes of 6 ampuls 

MERCK SHARP &. DOHME division of mebck & co inc Philadelphia i pa 

Mephyton )« a tr«d« raarii of MERCK 4 CO.. Ino. 

Council on Pharmacy and Chemistry New and NonoSicial Kemedics Philadelphia J B Lipplncott Co 1956 p 605 
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NO WAIT 
FOR PAIN 
RELIEF 



(Brand of phenylazo-dlamino-pyildine HCI) 


fills the gap between 
complaint and correction 
of urinary tract disorders 

PyiKiium (the unnaiy tract anesthetic) 
lelieves discomfort and painful symp¬ 
toms even before the effects of specific 
thei'apy can begin In 20-25 minutes, 
Pyiidium alleviates pain, urgency, 
frequency and burning 

When time is no infection, Pyndium 
eases the discomfort of chronic, non¬ 
specific uimaiy tract disorder’s, gives 
prompt in-the-office relief It affords a 
fast-working analgesic for instrumen¬ 
tation, or may be used to keep patients 
comf 01 table untd suigei’y 



When infection is p? esent, use Pyiidium 
as always with any tieatment you 
choose, 01 to supplement combination 
theiapy whenever additional analgesia 
IS lequiied While waiting foi diagnos¬ 
tic test results or for fever to come 
dowrl, you can provide fast relief from 
pain and discomfort with Pyndium 

Diagnosis or treatment may take tame 
—but pain relief can be immediate Use 
Pyndium for evei'y case with unnaiy 
tiact pam, for relief m minutes 

WARN ER-CHIUCOTT 

100 TIAHS OF SCKVICC TO THE HtOICAL fWOftSSI 




c/earcr vision with ^reatet safety 

in Transurethral Resections 
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The Non-Hemolytic Solution for 
Urological Irrigation 


DURING SURGERY 

Cjtal facilitates instrumentation because it has ex¬ 
cellent optical quahbes, offers a dear operatir e field 
— is non-electrolj'tic and sugar free Since it is an 
isotomc solubon, it pre%'ents intravenous hemolysis 
and hard dot formabon In addibon, Cjial is free- 
flowing, non-imtabng, stenie and pyrogen free to 
ensure greater safety 


POST-OPERATIVELY 

Cjlal helps smooth the post operabve course by 
prevenbng prolonged post-operabvebleedmg, cath¬ 
eter obstruebon and tissue imtabon. Smee fewer 
imgabons are needed with Cytal — Q Ih hours m- 
stead of Q 15 mmutes as with sahne—it saves tune, 
reduces the nsk of infecbon, and offers greater con- 


CYTAL IS a concentrated solubon of hexitols and parabens, available m 
stenie, p)’rogen-free 1 hter Safbflashs It is immediately ready for use •mth- 
out restenhzabon when diluted with rune parts stenie, pyrogen-free water 


For detailed literature and clinical 
^ reprints, write Dept 30-C 


CUTTER 


CUTTER Laboratories 

BERKELEY CALIFORNIA 






In urinary-tract infections 



X 


I L S 





SUSPENSION 



ULF® 


TABLETS 



Triple Sulfonamides Wyeth 
(Trisulfapyrimidines Sulfadiazine 
Sulfamerazine Sulfamethazine) 



Tha id»Klrt<minl con 
fwffrt lo the Codf for 
Admin nf efttiePh^*^ 
cufn Council for Infer 
railwn on ChJd Hrillh 



Philadelphia 1 Pa 
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Specifically Recoinmended in the 
Treatment of Prostatic Carcmoma 

"estradurin:’ 

Brand of polyestradiol phosphate 


Long-actmg Estrogen Antli Unnpio ]\Iode of Action 


• simulates ph\-5iologic release of estrogen 
• acts as a sNTidietic gland secreting mtnril estrogen 
• maintains constant eflectii e le\ els 


“Estradunn” ofiers a saie, ef&cient. simple, 
and reliable means of vnsurmg constant effec 
hve estrogen lerels m patients mth prostatic 
carcmoma,^ 

The unique mode of action is explained as 
follows * 

No depot effect at site of iniection — Vithm 
24 hours, 90 per cent of the total dose dis 
appears from the injection site. Clearance 
from the blood stream is also rapid, and 
mthm 48 hours larvmg amounts appear in 
the rebculoendothehal cells ishere storage is 
apparentl) passive. 

Hydrolysis in the blood stream — As the 
amount of circulating polvestradiol phosphate 
falls belon a certain leveL more passes from 
the reticuloendothehal sjstem mto the blood 


stream Biologically achye units of estradiol 
are sloiih split off from the parent molecule 
The free estradiol then exerts a normal estro 
genic influence and is metabolized by the 
bodi in the same manner as the endogenous 
hormone. 

Suggested Dosage 40 mg intramuscularly 
eierv U\o to four weeks or less frequentli, 
depending on the chnical response of the pa 
dent. If the response is not satisfactors, doses 
up to 80 mg mai be used Increasing the dose 
pnmanli prolongs the durabon of action, but 
the amount of estrogen available at any one 
tune IS not significantly mcreased. 

Aiailabiht) No 451 — Each package pro- 
ndes One “Secule”* containmg 40 mg poly- 
eslradiol phosphate and one 2 cc ampul of 
sterile diluent 


Bibliography and literature on reguest 



A'i’ERST IABOR.A.TOKIES > NEiJir NORK, N \ * MONTREAL, C.4N IDA 
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a new, inherently long-acting anticholinergic 
for continuous b i d control of genitourinary spasm 



Usual Dose One 5 mg tablet, bid (morning and night) 

Supplied 5 mg pink, sugar-coated tablets, m botdes of 50 Each tablet contains 
isopropamide, S K F , 5 mg , as the iodide, and is monogrammed SKF 


Also Available (for use irhere ansiety and emotional tension are factors) 

Combid* Spansulet capsules, anticholinergic—^tranquilizer—antiemetic 

Each capsule contains 5 mg of ‘Darbid’ (isopropamide, SKF), as the 
iodide, and 10 mg of CompazineJ (prochlorperazine, SKF), as the 
dimaleate, in sustained release form 


Sintth, Kltiie & French Labot atones, Philadelphia 

*TradcmarL 

tT M Reg US PaL OfT for ymtatned release capsules S K-F 
JTM Reg Pat Off 
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for sure antibacierial control 

in urinary tract infections 



It s effective against almost all npes of unnan tract 
organisms Controls e\ en annbionc and 
sulfonamide-resistant bactena Yet Mandelarmne 
IS /iOtan annbionc' Mandelarmne won t sensinze 
panents no resistant bactenal strains de\ el op 
side effects are minimal Jklandelamine is one of the 
safest of all drugs for prolonged use and— 
happdv for panents—costs far less than other 
annbaaenal agents' 


safe for long-term use for all ages 

Supphed m Hafgrams^ (O 5 Gm tablets) 0 25 Gm 
tablets, and pleasantly flavored Alandelamme 
Suspension for pediatnc use Adults take an imnal 
daily dose of 4 to 6 Gm , and can be mamtamed 
on 5 Gm daily indefinitelv Children need as hide 
as 1 Gm daily (hlandelamine Discs for quick 
idennficanon of hlandelamine-sensim e bactena, 
available firom your laboratory supplv house ) 

Kepzra Laboratories, Morns Flams, K J 


mandelamine” 

safi ar^ e^zclire for cbnric anrarj tract irfzC'iora 
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CLORPACTIN® WCS-90 

for 

INTERSTITIAL AND TUBERCULOUS CYSTITIS 
REFRACTORY CYSTITIS OR URETHRITIS of 
mixed ongin, or mvolvmg resistant organisms 
KIDNEY PELVIS LAVAGE m Pyelonephritis 
ROUTINE USE PRIOR TO CYSTOSCOPY 
PRE- and POST-OPERATIVE ANTISEPSIS 

Bactericide • Fungicide Virucide • Non-Toxic • Non-Allergenie 


REFERENCESi 

lATHMER, J K. and SPIRITO A Ll O CONOR VINCENT J i FIOCKS R. H and KADESKY M. Ci 

Ctofpadln for tubercukHii cyjlitli Owpadln WCS-90 In !h* trealmonl of Mtdlcal Manao«menl of Urinary 

J Urol 73il015 1018 1955 Inlcrjimnl cyitlHi QooHoHy Jirf/tHn, Nor/fi Tract Infadionj. TF. MWlcof Clfnfc. of N A 

wortcm Urdr Mmd Srhool dilcago 1955 Sept 1955 (Sounder.) 

VoL 29 No A Pope 392 Winter Quarter_ 


Write for Literature 

Guardian Chemical Corporation 

38-15 30th Street, Long Island City 1, N Y • Exeter 2 4020 
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your clinical use 


For many urinary, respiratory and other bacterial infections 

>ou 11 find Terfon>l a drug of choice because of its high 
degree of efl5cac> maximum safetj and vride patient ac* 
ceptability To date physicians have prescribed Terfonyl 
for millions of patients with excellent results 


Advantages of Terfonyl 

■ clinically proved in millions of patients 

■ provides effective sulfonamide therapy with minimal risk 

■ highly soluble at the pH range of the kidneys 

■ wideantibacterial spectrum—including gram positive and 
gram negative organisms 

■ produces rapid, high blood lev els 

■ economical 


Supply 

Tablets 0 5 Gnu, bottles of 100 and 1000 Raspberry fla 
vored Suspension, 0 6 Gm per teaspoonful (5 cc.) pint 
bottles 



Squibb 

Squibb Quality—the Pncefcss Jnpredient 


'Tt'r-'rrx < IS «T» *. 
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NOW 

a bactericidal 
urinary 

<—^ antiseptic 


CATHOZOLE 

(Sodium Novobiocin with Sulfamethylthiailiazolc} 



AntlbBCterlBl spectrum 'CATHOZOLE' is 
bactericidal and has an exceptionally broad 
antibacterial spectrum It Is highly effective 
against the most frequent and even against 
some of the moat stubborn urinary tract 
Infections (f coU P vulgaris, pseudomonas 
and staphylococcus) 

Speed of action Pain, frequency, burning 
and Irritation usually subside within 24 
hours 

Urinary tract concentration Achieves ef¬ 
fective levels, higher than those attained 
with any other urinary tract antiseptic 
Solubility WjrAesf solubility and /os'esi acety¬ 
lation of any available urinary tract anti¬ 
septic Less hazard of crystallurla 
Tolerance Oral dosage forms well toler¬ 
ated Relatively rare side effects 
Indications Acute and chronic uncomplicated 
and resistant urinary tract Infection In young ana 
old No cross resistance with other urinary tract 
antiseptics 

Supplied Tablets 'CATHOZOUE'—In bottles of 24 
and too tablets each containing 125 mg 'Catho- 
mycIn'NovoblocIn Cas sodium novobiocin) andSTS 
mg sulfamethylthladlazole 

,_7q, MERCK SHARP & DOHME 

'' 'Z' DIVISION Of MEfCIC & CO, INC, PHIIADEIPHIA I PA 


CATHOZOLE b a trademark cl Merck & Co, toa 


AMERICAN-Sisk 

Urological 
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UROLOGIC USES 



relaxes genitourinary spasm, 
controls symptoms of neurogenic biadder 


Onginally intended for use in gastrointestinal disorders, Banlhlne (brand 
of methantheiine bromide) has attained considerable popularity in treatment of 
certain lesions of the urmary tract 

In their recent text Lowsley and Ku-win* state “In the urogenital tract, 
Banthine has proven useful m resolving spasm of parasympathetic etiology, by 
virtue of its anticholinergic activity In Hunner’s ulcer and other forms 
of cystitis, where there is mtense vesical irntability and great reduction in the 
capacity of the bladder, it has proved very efficient 

“The most important single indication for Banthine therapy m vesical 
dysfunction is hypertonicity of the detrusor muscle If the applied stimuli are 
not too strong, Banthine will relax vesical spasm due to 
parasympathetic stimulation, ” 

Extensive clinical experience has proved the usefulness of Banthine m 
treatment of neurogenic bladder associated with multiple sclerosis, 
cerebrovascular accidents, S3^hilitic paresis, postoperative cordotomy, and braui 
tumor Banthine has also proved of value m reno-ureteral colic 
and m some patients with functional enuresis 

♦Lowsley O S and Klrwln T J Clinical Urology Baltimore The WflUaros & Wilkins Company 
1956 p 618 


SEARLE 


Research in the Service oj Medicine 
G D SEARLE X. CO CHICAGO 80 ILLINOIS 



SUPPUED Cn,rr. flaior-3ooonn . 

UCO units per S-r-r- t 

Custard flai-vr-^SO OOO _ ^^spoonful bottles of 2 fl oz 


BICI LLI fsi 


‘Jnits per5-cc teaspoonful 
STABLer 


bottles of 2 fl 02 


B*nzath,n* Pemcll.n 


Penlci( \ 

Ji 


G (Dibenzyteth 


oral 

SUSPEMsiON 


surety factor 


Wened.amme D.pen 


icillin G) 
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• debilitated 

• elderly 

• diabetics 

• Infants, especially prematures 

• those on corticoids 

• those who developed moniliasis on previous 
broad-spectrum therapy 

• those on prolonged and/or 
high antibiotic dosage 

• women—especially if pregnant or diabetic 


the best broad-spectrum antibiotic to use is 

MYSTECLIN-V 

Squibb Tetncyciln« Phosphate Complex (Sumydn) end Nystatin (Mycostatin) Sumydn plus Mycwtalin 

for practical purposes, Mystec/in-V is sodium-free 

for “built-in" safety, Mysteclin-V combines 

1 Ifetracyclme phosphate complex (Sumydn) for superior 
initial tetracydine blood levels assurin^r fast transport of 
adequate tetracycline to the infection site 

Mycostatin—the first safe antifungal antibiotic—for its 
specific antimonilial activity Mycostatin protects 
many patients (see above) who are particularly prone to monilial 
complications when on broad-spectrum therapy 

MvarecuN v prevents monilial over3ROwth 

Capnl«* (2£0 mrV2fiO POC o,) boUl*« 
ot 18 and 100 HalfStrtnpth CapsvUs 
(1*5 mryitS 000 ) bottlei of 18 

•od 100 SuMp*nsio% (Ii8 mr/128 000 
u.) 2 ox. bottle*. PtdUtrie Divpt (100 
mrVlOO 000 ti.) 10 cc. dropp*r bottle*, 

Sqpibb 

Squibb Quahtt/— 
the Priceless Ingredient 

• -•*eo*t*Ti* • •* avtJ 
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Exact Daily Dosage 
In Just 3 Tablets 

for Convenient with Meals Schedule 

Uromide Costs Less 
A Major Factor 
In Long Range Therapy 
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1. Recurrent joint pain followed by- 
long' periods of complete remis¬ 
sion (Percentages refer to inci¬ 
dence ) 



3i Elevated serum uric acid levels 



2 ■ Enlargement of bursae such as in 
this case involving the olecranon 
bursa 



4i Colchicine test full dose (0 6 
mg ) every 1 to 2 hours until pain 
IS relieved or nausea, vomiting or 
diarrhea occur The test requires 
usually 8 to 16 doses Pain relief 
IS highly indicative of gout 


FROM THESE FINDINGS...SUSPECT tOIIT: 


^BENEMID 

^BOBtNtCiO 


A SPECIFIC FOR GOUT 


Once findings point to gout, long-term management can be started 
with Benemid This effective uncosunc agent has these unique 


benefits 

• Urinary excietion of uiic acid is appi oximately doubled 

• Serum uric acid levels are reduced 

• Unc acid deposits (tophi 1 in tissues ai e mobilized 

• Foi-mation of new tophi can often be prevented 


p Fewer attacks and severity is i educed 

RECOMMENDED DOSAOE. 0 2BGni tablet) twice dally for 
one week followed by 1 Gm (2 tablets) daily in divided doses 

Benemid U r trade-marlc of Merck & Co« Inc. 


MERCK SHARP & DOHME 

DIVISION OF MERCK & CO l"C PHIIADELPHIA ) PA. 



in urinary tract infections 
look at the 
Gantrisin record: 




the safety and effectiveness 
of Gantrisin. 


I 


TO RELIEVE PAIN TO CONQUER IHFECTIOH 






for urinary tract infections 



Azo Gantrisin combats urinary tract infections and promptly 
provides relief of the attendant pain 

Azo Gantrisin achieves high plasma levels, and it is safe and 
soluble even in acid urine without forced fluids or alkalis 


Supplied Red tablets containing 0 5 Gm Gantrisin plus 50 mg phenylazo 
diammo pyridine HCI, in bottles of 100 and 500 





ROCHE 


ROCHE LABORATORIES • DIVISION OF HOFFMANN LA ROCHE INC NUTLET 10 • N J 


Gantrisin®—brand of sulflsoxazole 
Roche—Reg. U S Pat. Off 
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RIGHT ANGLE TELESCOPES USED WITH OPEN END SHEATHS 

^ -^Open end pan endoscope sheath, Cat No 5451 

/Right angle telescope, Cat No 5452, used with 
j 24,26 and 28 Fr open end pon endoscope sheaths 

Right angle telescope. Cat No 172E, used with 
dosco 
pan I 


6—■ inn liUh 





/Right angle telescope. Cat No 172E, used with 
sl6 Fr open end pon endoscope sheath or with 
120 or 22 Fr standard pan endoscope sheaths 


Timberlake obturator with Alcock rubber tip. 
Cat No 5455, used with open end sheaths 
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For Smooth Action 

^^Sglesias 

RES ECTOSGOPE 

Revtston of the Nesbtt Modification 

of the Stern-McCarthy Electt otome ' ^ 


Power for returning the loop to the retracted 
position IS provided by a leaf type spring, positioned 
in such a manner as to supply almost frictionless 
motion without binding 

The sheath is provided with a two finger grip 
handle which may be removed from the z 
sheath by stripping off the cone 

/ 

Two instruments are available — /■ 




a standard 28 Fr model, No 4815, 
and a multiple model, No 4820, 
accommodating 24, 26 and 28 Fr 
sheaths Bushings are supplied to 
fit the finger grip handle to the 
smaller sheaths Both instruments 
accommodate the McCarthy 
Foroblique Telescope, and 
are interchangeable with / 

the McCarthy Electrotome / 
Sheaths and Loops / / 
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\ CLIXCAL COMPAEISOX BETWEEN BENIGN SOLITARY CYSTS 

AND INIALIGNANT LESIONS OF THE RENAL PARENCm'MA 

CHARLES H deT SHH’ERS* and HERBERT D AXH.ROD 
From the Department of Tjrology, Atlantic City Hospital, Atlantic City, A J 

Alanj urologists bar e emphasized the difficulties encountered in attempting 
to differentiate bemgn sohtai^ 03 sts from adult parench3anal renal tumors on a 
chmcal basis While this is imdoubtedl3 so when examined from a single pomt 
of anew, such as radiological studa alone, an interpretation based on aU the 
aa adable chmcal information, as suggested bi Prather, frequentla categorizes 
the lesion On the basis of this fact, a\e beheae it would be interesting to again 
draw a chmcal companson between benign sohtar3'- casts and malignant lesions 
of the renal parenchaana 

In the past, renal 03 sts haa e been considered a rather uncommon lesion but 
smee our paper was pubhshed on this subject in 1953 , are haae encountered a 
larger number of C3 sts than tumors, and more numerous reports haa e appeared 
in the hterature This mcrease in the incidence of bemgn sohtar3 renal 03 sts, 
m recent 3 ears, is probabl3 a relatia e one rather than a true picture, as the cases 
presentmg obscure abdonunal saanptoms toda3 are more carefull3 surae3’'ed 
than the3’- were in the past C3 sts are apparentl3 more frequent in females than 
renal carcinoma, while renal neoplasms are much more conmion than 03 sts in 
men Extraunnan tract siauptoms, such as \ague gastrointestinal discomfort 
from pressure of the mass on adjacent abdominal organs or respirator3 s3'mptoms 
or shoulder pain from pressure on the diaphragm, hai e been much more common 
with C3'sts than with neoplasms Also contialateral s^anptoras 0103 be more 
frequent wath C3 sts 

Hematuna is the outstanding earh sjanptom in GO per tent of renal neoplasms 
The bleeding is intermittent but seldom profuse Ybth benign sohtan renal 
C3 sts, gross and nucroscopic hematuna are rare Renal pain ranks second as an 
earl3 S3anptom of tumor It i^; the presenting s3-mptom in approximateh 22 
per cent of cases but it is uncommon in c\ sts The renal pam is pi obnbb' due to 
an expanding lesion confined b3 the renal cipsule, with m increase m pressure 
within the capsule Although the usual benign C3st grows outward and awa3 
from the kidne3, causing pressuie on adjacent organs, in occasional one ma\ 
be located deep wathin the renal parenchjana and m such instances renal pam 
mai be present This ma^ also occur if the unnan drainage is impeded bi the 
pressure of a large low er pole C3 st on the upper ureter The phj sical character¬ 
istics of a palpable mass do not seem to be of much help in the differential di¬ 
agnosis A low grade fe\ er, due to necrosis within the tumor, is said to be jiresent 
m about 20 per cent of cares of renal carcinoma, but this ma3 also occur in in¬ 
fected renal c\sts Anemia and weight los^ weigh 111 far or of tumor while the 
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demonstration of metastases positively establishes the diagnosis The study of 
the unnary sediment foi blood, pus and mth Papanicolaou stain for tumor 
elements may yield important clues As vath all v ork of this type, a positive 
report is of much moie value than a negative one and the identification of tumor 
elements is much more hkely to be positive in renal pelvic tumors than m pa¬ 
renchymal lesions Direct translumbar aspiration of a renal cj’'st or renal cysto 
grams, as recommended by Vest and Ainsworth, may estabhsh a diagnosis, 
but we are not in favor of this procedure because of the hazards which may be 
encountered in using this method 

When considering \-ray studies, excietory urograms are frequently of more 
help than retrograde studies because of better \usuahzation of the parenchyma 
In most cases of cyst, even though the calyces may be extensively defoimed, 
the normal terminal configuration of the minor calymes may often be retained 
m contradistinction to lenal tumom m which it may be completely lost If the 
benign cyst grow s away from, rather than into the parenchyma, the true pehus 
IS rarely impinged upon In neoplasms, the renal outhne is often enlarged, in 
cysts, it IS frequently normal and can be differentiated from the cyst outline 
The cyst is smooth and is less dense than the kidney The psoas hne can fre 
quently be seen through the cj'^st, w’heieas in sohd tumors it may be obliterated 
Calcification is seldom seen in the w'all of a sohtary cyst, w hereas approximately 
15 per cent of leual tumors show the presence of calcium The obhteration of a 
caly'x favors cancer while the distention of a deformed calyx is in favor of cyst 
Adhesions w’hich result in poor diffusion m perirenal air insufflation favor tumors 
We have had no expenence with aortograms or nephiotomograms 

Clark, Goade, Rud}'' and Rockwood have pointed out that certain complica¬ 
tions must be kept in mind when dealing with solitary^ renal cysts, such as the 
impairment of renal function by piessure atrophy of the adjacent parenchyma, 
the possibihty of carcinoma in the w all of the benign cyst, the danger of trauma 
w'hich could result m ruptuie and precipitate an acute abdominal emergency 
and the possibility of unexplained hypertension produced by the compression 
of the renal vasculai supply by such a mass 

W'^e have selected five cases wath w Inch w e hope to contrast the findings in 
cyst and tumoi 

Case 1 IS a 58 -year-old man w ith a history of a chrome nonspecific prostatitis 
of two years’ duration, but no other genitourinary complaints On one occasion 
he noted gross hematuna w ith the blood w ell mixed wath the unne and contain¬ 
ing many small clots On physical examination, earned out the same dayq 
neither kidney was palpable and there was no costoveitebral angle tenderness 
An abdominal mass was not palpable His tempemtuie was normal The urine 
was loaded wath red blood cells and on cystoscop3% a worm-Iike clot was seen 
protruding from the right ureteral onficc 

Case 2 IS a Gl-ymni-old white man, with a history of left uppei quadrant pain 
of fi\ e years’ duration He had ne\ er had hematuna oi any other unnary sjanp- 
tom On examination, neither kidney was palpable but there was mild left costo- 
\ertebral angle tenderness on fist percussion Unnnlysis was negative, wat i no 
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Fig 1 -1, easel Malignant tumor, upper pole of nght kldne^ B, case 2 Multiloculated 
retention cist, loiver pole of left kidnci 

microscopic red blood cells There ii ts no Tnennn mid the temperrture is ts 
normal 

E\ammTtiQa of the retrograde pi elograni m case 1 (fig 1 , . 4 ) rei eals broaden¬ 
ing of the upper pole of the nght kidnei There is compression of the upper major 
calj-N inth incomplete filhng md no endence of impingement on the true pelt is 
A ^hng defect, due to a blood clot, is «een in the peine ureter The retrograde 
pjelogrim in case 2 (fig 1, B) shows a spreading of the nuddle and lower major 
call ces with ddatation of the deformed call ces but no obhteration There is no 
imolieraent of the true pelns Operation reiealed an adianced renal cell car¬ 
cinoma m case 1, while m the second case, the lower pole of the left kidnei ivas 
Inrgeli replaced with a multiloculated retention cjst 

Case 3 IS a 65 -j ear-old white man who had no unnan samptoms but was ad¬ 
mitted to the Atlantic Citi Hospital for studi to determine the cause for lassi¬ 
tude and a persistent unexplamed hiTiochronuc anenua with a hemoglobin 
detemunation of about 8 0 gm per 100 cc There ii as also a persistent ei ening 
temperature nse to lOlF Cnnaljas was completeh negatiie inth no micro¬ 
scopic hematunn Careful phi sical exammation w as unrew aiding but an intrai e- 
nous urogram suggested a space-occupnng mass in the upper pole of the nght 
kidnei This was confirmed bi retrograde pj elographi 

Case 4 IS a 66-1 ear-old Negro, who ii as admitted to the Atlantic Citj Hospital 
inth no upper unnan tract complaints Diinng a preoperatne workup, pnor 
to suprapubic prostatectomi, excretorj urographi rei ealed a mass in the lower 
pole of the left kidnei Except for his bemgn prostatic enlargement, phi sical 
examination, including a blood count and repeated unnaliscs, was conipletel} 
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Fig 3 Case 5 j4, intended cholangiogrnm demonstrates Ioi\er polo cjst, nght kidney 
B, retrograde pyelogram of same kidney 


negative His temperature t\as normal Two subsequent excretory urograms did 
not show any change in the mass 

Examination of the letrograde pyelogram m case 3 (fig 2, A) reveals an en¬ 
largement of the upper pole of the nght kidney There is elongation of the upper 
majoi calj'x with partial obliteration and impingement on the true pelvis 
There is some flattening of the middle calyx The excretory urogram m 
case 4 (fig 2, B) shows elongation and deformity of the lower calyw. 
due to a space-occupyang mass The deformed calyxes are not dis¬ 
tended and there is distortion of the pattern of the terminal ends of the 
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calvces The trae pelvis is not mvohed Surgerv m cnse 3 revealed -i 
large clear cell adenocarcinoma of the upper pole of the right kidnev In case 
•4, the lower pole contained a deep-seated benign sohtarv cvst measunng 5 cm 
in diameter In om opmion, the pv elographic def ormitv m case 4 was more sug¬ 
gests e of a renal tumor This mar be explamed bv the fact that the cvst, in 
this case, was situated deep withm the renal parenchyma 

The last case is a 5S vear-old-white woman admitted to the Atlantic Citv 
Hospital with nausea and mtermittent nght upper quadrant abdonunal pain 
of sev en rears’ duration When her srniptoms first dev eloped a cholecrstectomv 
for cholehthiasis was done, but the sv-mptoms continued with increasing sev entr 
There had been no unnarv* srmptoms or elevated temperature Phvsical er- 
ammation and aU laboraton work, mcludmg blood count and unnalrses were 
negative Fortr cubic centimeters of cholografin were given mtravenouslr for 
the purpose of vasuahzmg the bde ducts, but instead obtained for us a verv 
satisfactory excretorv urogram (fig 3 A) This rev eals some elongation and dis- 
torbon of the lower major calrx and an outhne of what appears to be a cv st wall 
sprmgmg from the lower pole of the kidnev The nght retrograde studv (fig 3, 
B) shows considerable dilatation and flattemng of the calv ces ■with malrotation 
of the kidner At operation, a large bemgn sohtarv cv st was remov ed from the 
antenor surface of the lower pole of the kidnev 

stwniART 

Until a rehable blood or biological test for the detection of unnarv tract mahg- 
nancv is devised, the ultimate differentiation of renal tumor from bemgn cyst 
will probably always depend on surgical exploration Howev er, careful considera¬ 
tion of all the aspects of the chmcal picture together with detailed consideration 
of prelographic changes will lead to a correct preoperativ e diagnosis m a sur- 
pnsmgly large percentage of cases 

121 S Illinois Aic Atlantic City, X J 
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iMALIGNANT PHEOCHROjMOCYTOAIA WITH VOLUNTARY ABILITY 
TO ELEVATE BLOOD PRESSURE 

CHA.RLES L RAKSOiM, RALPH R LANDES and C G GADDY 
From the Memorial Hospital, Danville, T a 

The luci easing number of pheochromocj’tomas reported indicates that the 
plD'sician, aided bj' diagnostic advances m catechol determinations, retro- 
pentoneaJ pnenmograph}^ adrenoRdic and pro^ocatl^e drugs, is becoming 
more a^are of these tumors as a chmcal entity and a curable form of hj^per- 
tension We Ainsh to present a case of mahgnant pheochromocj’toma with some 
rather unusual chmcal aspects and reiiew some of the current concepts lo- 
gardmg these neoplasms 


CASE REPORT 

H A , 37-yeai old white man, had been followed b}' one of us (C G G ) over 
a period of three 3 'eais Phj’-sical exanunations had disclosed no abnormalities 
His blood pressure on se^ eral routme office \nsits v as 132/65 mm Hg On the 
da}' of admission to the hospital, because of a strange feelmg in his chest and 
a sense of suffusion throughout his face vhen bending over oi flexing hmiself 
laterallj, he had come directty from woik to his phj'sician At this tmie, the 
blood pressme vas 230/110 nmi Hg, his pulse rate was 70, and a firm, non- 
ballottable mass could be felt below the left costal margin When the blood 
pressure returned to normal, it could again be elei ated at mil b}' the patient 
mth lateral flexion of his trunk, but no direct palpation could reproduce the 
phenomenon 

It IS of mtei’est to note that three 3 'eais earher, an uppei gastromtestinal tract 
x-ra} had been taken for a gastnc complaint and it is seen m retrospect that 
theie was a filhng defect in the left uppei quadrant mth lateral displacement 
of the stomach (fig 1, A) 

The patient vas admitted to the hospital vhere complete blood count and 
unnal 3 sis vere mthin normal hnnts Electrocardiograms were not indicatne 
of chronic lieail disease, and no evident e of retinal artenal changes could be 
detected Intiaienous p 3 mlograms demonstrated a mass Lung supenor to the 
left kidne} mth distortion of the renal caBceal andpehne structures (fig 1, B) 
The intrareiial distortion vas more marked than ordinanl}' produced b} a be- 
mgn extnnsic mass and the possibiht} of a mahgnant pheochromocj'toma was 
entertained His restmg blood pressure uas 132/65 mm Hg, and vhen the pa¬ 
tient attempted to eleiate it through lateral flexion of the spine, there vas a 
transitor} nse to 220/110 mm Hg, which m a feu minutes leieled back to 
175/110 mm Hg No further g 5 Tnnastics could raise the blood pressure V 
relatii e brad} cardia was noted during elei ations m blood pressure Regitme 
was admimstered intrai euousl} at this time and the blood pressure fell to 
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135/C2 nun Hg wnthiii two minutes, which was interpieted as a positne test 
Chmcal evidence and laboratoiy date strongly indicated a pheochromocj’toma 
of the left adrenal medulla with the p 3 elographic appearance suggestne of 
mahgnant renal invasion 

A direct lumbo-dorsal approach was elected under peutothal curare anes¬ 
thesia A 15 gauge intravenous needle was first introduced and an internist 
(C G G ) stood by with a two-w aj' apparatus to administer either regitme or 
levophed as the occasion indicated The twelfth nb was remoied and a Naga- 
matsu osteoplastic flap was emploj^ed with the tenth and eleventh nbs being 
transected, thus moiing the diapliragni supenorly The kidnej"- was found 
to be imolved m a large globular mass about the size of a football Despite 
our generous exposure, onlj^ about the lower tlurd of the neoplasm could be 
exposed The renal pedicle and the entire medial portion of the tumor appealed 
to be mextncablj' m^ oh ed with the aorta and stomach m one amorphous mass 
The tumor filled the entire left lufradiaphragmatic space but w as not adherent 
supenoilj’’ to the diaphragm Fiozen section biopsj-^ of the tumor capsule was 
reported as a neuroblastoma but was later shown on peimanent section to be 
a mahgnant pheochiomocytoma With aortic and intestinal fixation it was 
our opimon that the mass could not under any circumstances be remoi ed, and 
the incision was closed Despite manipulation incident to eialuation of the 
tumor size, there w ns no marked fluctuation m blood pressure 

Postoperatn ely the patient’s course, suppoited by whole blood and leiophed, 
was steadily downhill It appeared after the first hour m the recoi erj room that 
the patient’s lack of response was attnbiitable more to direct blood loss than 
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Fig 2 Tumor seen supenor to kidney 


to an 3 ' phenomenon pecuhar to a pheochromocytoma At the tune of surgeiy, 
bleeding had been minimal but in freeing up the mass, a blood vessel could 
have been tom inadvertently Within several hours the patient’s abdomen 
became distended and an 18 gauge needle, introduced into the pentoneal cavity, 
vuthdrew pure blood While in the recover}' room, the patient’s incision tvas 
reopened releasing large quantities of fresh blood The patient, despite 12 pints 
of blood, was still in shock and expired 14 hours postoperatively 

At autops}' the mass was found to weigh 1300 gm and to completety fill the 
entire left infradiaphragmatic space, being adherent to the stomach and aorta 
wuth great distortion of the left kidnej', and invasion of the renal parenchyma 
(fig 2) In the left adrenal artery leading from the aorta, a 1 mm tnangular 
rent was discovered The pancreas was flattened to almost paper thinness The 
tumor, containing a large amount of necrotic, grumous matenal, collapsed like 
a balloon when opened There w ere no osseous, pulmonarj' or cerebral metastases 

Microscopic examination Sections of the tumor mass show it to have a 
markedlj' thickened fibrous connectixe tissue capsule in which are seen diffuselj' 
scattered and focal aggregates of lymphocytes The tumor cells are markedl}' 
pleomorphic, stellate, fusiform and potyhedral showing nuclei which range from 
small to gigantic in size The nuclear chromatin is heai'ity and diffusely scat¬ 
tered jNIultinucleated cells are seen There are irregular fibrous connective 
tissue trabeculae surrounding islands of pheochromoblasts (fig 3) Diagnosis 
Mahgnant pheochromocj'toma 

Bio-assaj' of the tumor, performed by' Dr Eugene A Conrad of the Bowman 
Gra}' School of ^ledicine, 3 'ielded 4122 mg/gm norepmephnne and 0078 
mg/gm of epinephnne with a total catechol amine level of 420 mg/gm This 
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IS bareh aboA e a normal Iba el of 4 mg /gm The Ioat figure is no doubt attribut¬ 
able to delaA m anah sis and accidental defrostmg of the refngerator for several 
daAS, Avith a resulting loss of actmtA Bio-assaA method utihzmg rat colon 
and uterus is also at the best SO to 90 per cent accurate 

The higher percentage of norepinephrine probabh accounts for the bradA - 
cardia Avhen the pressor effect Avas at its height While most pheochromocA'tomas 
coiitaimng high norepmephnne content produce a sustained hA’pertension 
(Goldenberg), this tumor produced parowsmal hA-pertension The hterature 
on pheochromocA'tomas contains numerous references to patients precipitahng 
a pressor episode Ashen hung on their side, but Ave behcAe it is unique that this 
man could stand upnght and AAith lateral flexion a oluntanlA and consistenth 
precipitate an attack Avhich no amount of flank mampulation could duphcate 
This tumor, Avhich Aveighed 1300 gm , is the largest reported Pile reported 
a mahgnant pheochromocA-toma of 1070 gm Borch-Johnsen reported the largest 
benign pheochromocytonia Avhich AA-eigbed 2000 gm 

Our tumor, on the basis of adherence to the aorta and stomach, A\ath renal 
inAasion, can be included as a case of mahgnant pheochromocA-toma 

COAniENT 

The incidence of mahgnancA in pheochromocA-toma is from 8 to 11 pei cent 
Ill the larger senes Gmham reported 24 of 207 collected cases, or 11 per cent 
as mahgnant, including 11 AAith gross inAa'non or nietastases McKeith of Eng- 
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IedcI cornpiled 152 cEses of pheochromocytomfl of iihicli 15 (10 per ceDt)Tiere 
mabgnant Six of these malignant tumors were bilateral Cahill reported that 
8 per cent of 139 cases nere mabgnant In the smallei senes of cases, the rate 
of mahgnancy may seem higher Cahill noted that two of his 14 cases iicre 
malignant and Spiague and associates and ICvale, four of 25 Geschickter in 
commenting on eight cases of pheochromocytoma in 1935 believed that malig¬ 
nant tumois Mere as frequent as benign grmvths At Mayo Clinic 15,984 
autopsies performed betiveen 1928 and 1951 revealed only one malignant pheo¬ 
chromocytoma mth metastases (Mmno and associates) 

The incidence of malignancy in paragangliomas is higher Three of 17 cases 
of paraganglioma of the organ of Zuckerkandl have been repoited as malignant, 
all three hanng metastases and tivo of them exhibiting pressor activity (Haug 
and Baker) 

All bilateral pheochiomocytomas were thought at first to be malignant 
Eisenberg and Wallerstein compiled 53 cases of pheochromocytoma in 1932 
Five of these neie both mabgnant and bilateral Calkins and Hmiard vith 
Colston presented the cases of an aunt and her niece with bilateral tumors diag¬ 
nosed as benign on the basis of both the surgery and histopathology Hon ever, 
one of the patients later died mth metastases In their reinen of the literature, 
17 bilateial cases n^ere found, five of which were malignant, an incidence of 
about 30 per cent More recently, Roth and associates cited the case of three 
siblings with bilateral tumors, all benign There appears to be an mci eased 
incidence of mahgnancy in bilateral pheochromocytomas over that found in 
solitarj’- tumors 

There is no appaient age or sex predominance w'lthin the adult range (Tamura 
and LawTence) Pheochiomocytomas aie not common m children, about 35 
having been reported (Smid and Dushane) Malignant tumors in children are 
rare E^ans and Steward believed that their case of a 14-yeai old colored girl 
should be considered mabgnant, on the basis of the micioscopic findings Espersen 
reported a malignant pheochromocj’'toma in a 10-year old boy Although over 
40 cases of pheochromocytoma m pregnancy have been presented in the litera¬ 


ture, none has been malignant (Brann, Puryear and Landes) 

The presence oi lack of pressor actmty in these malignant tumors has occa¬ 
sioned considerable discussion The early papers dealt entirely with cases ex¬ 
hibiting no pressor actmty and the impression was given that malignanc 3 ' and 
a normotensive state were alw ays co-existent (Edw ard, Eisenberg and Waller- 
stem, McGavack and associates) Later cases have refuted this generality 
Chamovitz behe% es that the malignant pheochromoc 3 domas with normal blood 


pressure pursue a more rapidly progressive course with widespread metastases 
than those exhibiting hypertension, either sustained or parox 3 ^smal Ki ale s 
four eases of malignant pheochromot 3 d;oma found in a senes of 25 were m the 

II patients with sustained h 3 ’^perten&ion Cahill (1954) feels that when malig- 
nanc 3 ' occurs, the h 3 ’-pertensi\ e factor is seen earl 3 " in the disease ami then t le 
pressoi s 3 miptoms wane as the tumor grows and metastases occm Death then 
takes place following the cachexia of malignancy without any pressor sMuptoms 

III the latter part of the disease SthwarzhoJT does not iiehecc that 1 ic metas nsts 
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exhibit hormonal actmtj, howeier, sexeral authors ha\e noted functiomng 
metastatic tumors postoperatn elj following the remoi al of the original focus 
(Bannon and Allen, Kunberlj , Richards and Hatch, Brines and Jenmngs) 

One of the factors comphcatmg anj x ahd appraisal of mahgnant pheochromo- 
c^domas is the criteria to be estabhshed for diagnosis Ei en the so-called bemgu 
tumors maj- exhibit charactenstics, such as pleomorphism and imasion of 
blood xessels, which m other tissue nould be accepted as pnma facie endence 
of mahgnancj One hundred per cent of these tumors, according to Roth and 
associates, exhibit one or more of the features which among other species of 
new grondhs would be indicatii e of mahgnanci, Some behei e that cellular 
pleomorphism does not inr anabh indicate the presence of mahgnanc^ (Chamo- 
ntz and Fanger) Brmes and Jenmngs would insist upon imasion in heu of 
metastases as a criterion of mahgnancj and Spatt behei es the onlj mdication 
of mahgnanc 3 is the presence of metastases All of these tumors, both bemgn 
and mahgnant, are i er} i ascular and the cells he in close relationship to the 
capiUanes and blood smuses, thus, anj hormones formed b^ the tumor cells 
readilj gam access to the bloodstream Exen mature cells escape into the blood¬ 
stream with a fate niiknoira, probablj destroj ed m the Inng capillaries The 
diagnosis of mahgnancx is on this account rendered more difBcult (Blacklock and 
associates, Colston) jSIanj of the malignant cells show the same charactenstics as 
the simple tumors and sex eral cases hax e been reported in x\ hich the pheoch- 
romocjdomas were diagnosed as bemgn only to hax e the patient later die xntb 
generalized metastases (Chamoxntz and Fanger, Colston, SofTer and associ- 
ate‘-, Thom and associates) 

It IS interesting to speculate on the lack of hj^iertenaon in some of the mahg¬ 
nant pheochromocidomas and attnbute this quahtx to immature cells of the 
pheochromoblastic group Hoxiexer, mo«d of these mahgnant tumors haxe 
some mature cells exhibiting a positixestainmgxnth dichromate salt (Chamoxntz 
and Fanger) ‘ The pathologist is equallx perplexed bx the infrequencx of 
metastasis in the face of cellular dedifferentiation and the paradoxical abihtx 
of these anaplastic cells to manufacture hormonal prmciples” (Roth and asso¬ 
ciates) litTiile chromaffin and Gomon’s azocarmme stains are suggestix e of 
cells secreting a pressor substance, neither test is specific (Tamura and 
Laxvrence) 

\lthough exidence of pressor actixatj maj or ma 3 ' not be present, thechmcal 
mamfestations of a mahgnant pheochromoc 3 'toma are often protean in nature 
Fdrenal cortical deficiencx ma 3 be simulated (IMcGaxack and associates) or 
the onset of the disease max be heralded bx signs and ^miptoms referable to 
the metastases Widespread dissemination of mahgnant cells into the hmiph 
nodes, hx er, brain and lung fields has been found xnth a seenung prechlection 
for the cerxncal region Thus the patient max imtiall 3 be ‘«en mth neurological 
findings of parahsis or hemiplegia (Cross and Pace, lumbro, Remine and 
associates) 4 locallx mxasixe mahgnant pheochromoc 3 doma of the unnarx 
bladder exhibitmg pressor actmtx xias diagnosed foUomng the discoxerx of 
microscopic hematuna (Zimmemian and associates) 

A. completelx accurate tabulation of the mahgnant pheochromocx tomas 
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thus far reported is difficult because some of them developed metastases after 
first bemg reported benign, others, reported as mahgnant, do not fulfill the 
above enumerated cntena, and some have been reported several times in differ¬ 
ent papers wthout case identification On the basis of the available hteratiire, 
we have collected 56 mahgnant pheochromocytomas 
"Rffide the prognosis of patients Avith invasion and metastases is grave, one 
case of metastasis to a nb with removal of the primary adrenal focus as well 
as the metastatic site has survived at least two years (Remme and associates) 
Follovraps shov no return of pressor activity Complete surgical extirpation is 
the treatment of choice Deep x-ray has been httle tried, but where used has 
not altered the progressive course of the disease (Schv arzhoff) Owmg to the 
great similanty histologically between mahgnant and bemgn pheochromocytoma 
cells and the lack of correlation between the primary cell type and metastases, 
it would be well to consider any pheochromocytoma postoperatively, a possible 
mahgnant one until time proves othermse Metastatic involvement has been 
seen as late as seven and a half years after removal of a “bemgn” pheochromo- 
cytoma (Console and associates) FoUomng the surgical removal of a tumor, 
the return of pressor activity, responsive to regitine, may indicate either another 
benign focus or functioning metastases 


6UMMAR1 

A case of mahgnant pheochromocytoma weighing 1300 gm is reported ex¬ 
hibiting lenal invasion mth adherence to the stomach and aorta in a patient 
who possessed the voluntary abiht}'' to elevate his blood pressure at iviU, by 
lateral flexion of the vertebral column 
The incidence of mahgnant pheochromocytomas is 8 to 11 per cent among 
large senes and 30 per cent in bilateral tumors 

Pressor effect, either sustained or paroxysmal, may or may not be present 
m malignant pheochromocytomas 

The diagnosis of malignancy should be based not on cellular pathology alone 
but rather on endence of invasion or metastasis 

Pheochromocytomas vhich are diagnosed as bemgn may later show 
metastases 

770 jl/ain Si, Daninlle, Va 


REFERENCES 

Andreassen, a K Pheochromoci'toma mth motistases and endocnno actjvjt\ Acta 
Ohir Scandinav , 107 214, 1954 u i, tnmn 

Bannov, W B and Allen, E V The effect of adrenobdic druga on pheochromocuoma 

wtth functioning metastatic lesions Report of a case Proc Staff Meet , Xlajo vunic, 
BABLOt\, l4 C Malignant tumor pheochromoblastoma nith paroN^smal high tension 
BABrai^,"E’'c ^^Cattell, R B Pheochromocj toma Its diagnosis and treatment 
Bel^° A?liitt^VE^^D^G andDdffin.J D A cose of malignant pheochromocj toma 

Treat Serv Bull , 8 496,1953 (Unavailable ) vn T 

Blackwck, V W S,Ferglson V W AIack. W S , Sii.rEn, J and Svmington 
Pheochromocj-toma Bnt J Surg , 66 1/9 19t/ 



HALIGXUO' PHEOCHBOMOCYTOMA 


375 


Bonnamo-db S , Bo’Obrovtn et Moxtegge Sur le comportBment des mfitastases pleural^ 
d^aragangUomes Ann d’anat path , 4 141, 1927 (\s quoted b3 Eisenberg and 

BoBra*^Jo^sA! E Paraganghoma gland suprarenal, operated case Acta Cbir Scan- 

dinav , 80 171—179, 1937 r 

Bh.\n\,'W C ,Pubteab, W G Ljlndes, B. R Pheochromocj-toma in pregnancA J 

Bhives'' 6^A Ai>-n Jennbngs, E B Paragangbomas Am J Path , 24 1167,1948 
BCchn-eb, F Specific tumors of suprarenal medulla with hj-pertension Two cases iMin 
Wchn , 13 617, 1934 (As quoted bj Edward ) 

C 1 HII.E, G F Tumors of the adrenal Surgen , IB 194,1944 
CiHiLE, G F Pheochromoci'tomas JAMA, 138 1S0-1S6, IWS 
Cahiei., G F Pheochromoci'toma Bull Y Acad Med , 29 749, 1953 
Cahiel, G F \drenalectomi for adrenal tumors J Urol , 71 123, 1954 
Caekias, E ant> Howard, J' E Bdateral familial pheochromoci'toma with paro\jsmal 
hi'pertension Successful surgical removal of tumours in two cases, with discussion 
of certain diagnostic procedures and phiEiological considerations J Clin Endocrinol, 


7 475-192, 1947 

Chamovitz, j ANT) Fangeb, H Malignant pheochromoci'toma with m-pertension case 
Am J Chn Path , 19 243-251,1919 

CoESTON, J A C Surgical aspects of bilateral familial pheochromoci'toma J Urol , 
69 1036-1060, 1948 


CoESTON, J A C Personal commumcation 

Console, A D , Dunbar, H S and Rat, B S Pheochromocj-toma Surgery, 28 428, 
1950 


Cross, G 0 and Pace, J W Malignant pheochromoci-toma with parowsmal hi-per- 
tension and metastasis to the cemcal spme JAMA, 142 1068-1070, 1950 
Daits, P , Peabt, W S AND VAN’tHope, W Malignantpheochromoci'toma mth function¬ 
ing metastases Lancet, 2 2714, 1955 (4s quoted in \ ear Book of Urologj , A’ear Book 
Publishers, "W IV Scott,editor, 1955-56 edition ) 

Doebeb, Ed , Beleannot, E , Ceat, 4 , Diserte G and others Histologic and bio 
logic studies of a case of pheochromocvtoma, Chmcal and biolonc preoperative and 
postoperative reactions Rev Chir , Par , 74 M4,1955 (As quoted in Int Abst Surg , 
104 175, 1957 ) 

Edmard, D G F Phaeohromoc}'tomata and hj-pertension, with details of case J Path 
A Baot , 46 391, 1937 

Eisetbesg, a a and IVaeeerstein, H Pheochromoci'toma of the suprarenal medulla 
(paraganghoma) A chmcopathologic studj Arch Path , 14 SIS, 1932 
Ernould, H and Picard, E Case of simpathetic tumor with paroYvsmal h\-pertension 
Rev Beige Sc Med , 6 223, 1934 (\s quoted b\ Edward ) 

Espersen, T AND Dahe ImRSEN Chmcal picture and treatment of pheochromooj-tomas 
of adrenal Acta Chir Scandmav , 94 271,1946 
Eians, W F ANT) Steh abd, H J The penpheml blood flow in a case of adrenal pheo- 
chromoci toma before and after operation Am Heart J , 24 835, 1942 
Frien, M j and Carilan, F F hleduUan carcinoma of the suprarenal gland (pheo- 
chromocA-toma ) Am J Cancer, 29 301, 1937 
Geschicrteb, C F Suprarenal tumours 4m J Cancer, 23 104, 1935 
Goldenberg, AI 4drenal meduUan function 4m J Med , 10 627, 1951 
Graham, J B PheochromoCA-toma and h\'pertension Inter Abst Surg , 92 105-121, 


Graateh et Bernheim La on m5d , 134 223, 1924 (As quoted bj Eisenberg and Waller- 
stein ) 

„i^i“^Snant paraganghoma of the organ of Zuckerkandl 
■A. \L A. Area rata <w5-6o9 1956 

Hyman, A anti Mencher, W H PheochromocA'toma of the adrenal gland J Urol 49 
7o5-776 1943 ' 


Iseri L , Henderson H B ANm Derr J B' Use of adrenoh-tic drug, regitme, in pheo- 
chromocAhoma Am Heart J , 42 129, 1951 os > h 

Kacebact, G Em B eiterer^itrag rur krontnis der mabgnen phaochromozA-tome Zen- 
tralbl f allg Path und Path Wt , 67 49,1937 ( 4s quoted bA Edward) 
Kimberley R C Pheoehromoblastoma A M^V Arch Sure , 73 369-370 1956 

"^^“l^Enant pheochromoCA-toma of medulla Texas State J Sled , 46 257- 


^''447M52 1931 '^^'^^®“““*' •>! the adrenals J Path and Bact , 34 

^ en-uRoth. G M Pheoehromocjtoma AM 4 4rch 



376 


C L RANSOAr, R R LANDES AND C G GADDI 


Lazabtjs, J a and Eisenberg, A A Tumors of adrenal gland Report of two cases of 
paraganglioma of adrenal gland J Urol ,27 1 , 1932 
Lewis, U Geschickteb, C F Tumors of sympathetic nervous system Arch Surg , 28 
16, 1934 

MacKeith, R Adrenal-sympathetic sjmdrome, chromaffin tissue tumor with parovysinnl 
hypertension Brit Heart J , 6 1, 1044 

Mandevidle, E B and Sabyoun, P F Benign and malignant pheochromooytomns with 
necropsies J Urol , 62 93, 1949 

Masson, P Tumeur Traitd de pathologique medicin et do thorapeutique applique X\ 
VII Diagnostics de Laboratoire II, Pans Norbert Maloine 1923, p S98 (As quoted by 
Eisenberg and Wallerstein ) 

-ET Martin Bull Assoc fran? dtudo cancer, 12 135, 1923 (As quoted by Eisenberg 

and Wallerstein ) 

Matock, R L AND Rose, E Insensitivity to epinephnne in a patient with a functioning 
tumor of the adrenal medulla Am J M Sc , 213 324, 1947 
McGavack, T H , Benjamin, J W , Spbrr, F D and Klotz, S Malignant pheochromo 
cytoma of the adrenal medulla (paraganglioma) J Clin Endocnnol , 2 332, 1942 
McKenna, C M and Hines, L E Paraganglioma of suprarenal gland J Urol , 34 93, 
1935 

Minno, a W , Bennett, W A and Kvade, W F Pheochromocytoma, a studi of fifteen 
cases dia^osed at autopsy N Eng J Med , 261 969-966, 1954 
Pyle, F J Pheochromocytoma Report of a malignant case (phooohromoblastonia) J 
Urol , 66 16L 1951 

Rbmine, W H , Estes, J E , Dockerty, M B and Priestley, J T Hemiplegia result 
mg from pheochromocytoma JAMA, 152 80S-S11, 1953 
Richards, V and Hatch, F N Surgical evpenences with pheochromocytoma Ann 
Surg , 134 40, 1951 

Roth, G M , Dockebyi , M B and HiaHTOwBR, N C Pheochromocy toma from the 
laboratory standpoint Surg Clin N Amer , 32 10^, 1962 
Roth, G H , Hightower, N C , Jr , Barker, N W and Priestley, J T Familial 
pheochromocy toma A M A Arch Surg, 67 100-109, 1053 
SoHy^ARZHOFF, E Clinical manifestations and treatment of pheochromocytoma Arch 
dm Chir , 276 232,1953 (As abstracted in Int Abst Surgery, 96 1954 ) 

Smid, a C and Dushane Pheochromocytoma in children AM A Am J Dis Clnld, 
90 81-SS, 1955 , J a 

SoFPER, L , Menoheb, W H and Colt, R Pheochroraocydoma of adrenal gland Surg 
Clin N Amer , 26 36S-381, 1946 „ 

Spatt, S D and Grayzel, D al Pheochromocytoma of adrenal medulla Clinicopatho 
logical study of five cases. Am J M Sc , 216 39-60 1948 
Sprague, R G , Kvalb, W F and Priestlel, J T Management of cortnin h^icrfunc 
tioning lesions of the adrenal cortex and medulla JAMA, 161 629-639, 1953 
Tamura, P Y and Lawrence, L T Multiple tumors of the sympathetic system A re 
port of a case of malignant schyannoraa associated vith functioning malignant pheo 
chromocytoma Cancer, 9 293, 1966 - , j i 

Thorn, G W , Hindm, J A and Sandmbybr, J A Pheochromocytoma 

associated ^vlth persistent hy pcrtcnsion Case report Ann Int Med , 21 122, IJi-i 
Washington, E L, Callahan, W P and Edwards, E W Pheochromocy toma of tno 
adrenal medulla J Clin Endocnnol , 6 608, 1946 
Zimmerman, I J , Biron, R E and MacIHahon, H E Pheochromocytoma of the uri 
nary" bladder Now Eng J Med , 249 26-26, 1963 



Tin: JorKNAi. or tTEOi-ocT 
■\ol ~9 Vo 3 ■'larch 1?5S 
PnnUi \n L ~S A 


SOLITARY ADEXOMA OF THE ETDXEY 


FREDEEICK C BA.UER, Jb , BOX E MTTRR4Y \vd EDWEs F HERSCH 

From the Benry Baird Fanil Laboratory and the Department of I rology of 
Preshutenan St Lul e*s aoipital, ChicacOf III 


Adenomas of the kidnej occur as a sohtarv- tumor of an othermse normal kid- 
ne\ and as smgle or multiple adenomas of an arteriosclerotic kidnev The sohtarj 
adenoma de^ elops m ^ ounger individuals nhde those m arteriosclerotic kidneys 
are m adults bev ond 40 and mai be small, multiple, and resemble miharv tuber¬ 
cles Thev ongmate from renal tubules Opmions concermng the pathogenesis 
and relationship of cortical adenomas to arteriosclerotic kidnevs have been 
renewed bv Twiss ^ 

Adenomas are grav to i eUow, sometimes hemorrhagic, and are m the cortex, 
flat or bulging beneath the capsule In the group studied bv Tnnlle - they ranged 
from those microscopic m si 2 e up to 4 cm m diameter Childs and Waterfall® 
desenbed a tubular adenoma 29 bv 18 bv-12 cm which together with the kidnev 
weighed 2470 gm Bailev and Hamson observ ed an adenoma at autopsv- that 
weighed 3700 gm 

Histologically, adenomas are papiUarv, alv eolar or tubular The incidence of 
the three types m published reports depends upon the entena used for classifica¬ 
tion PapiUarv (evst) adenomas hav e branched stalks of v ascular stroma coyered 
bv epithehum which protrude mto the evst The epithelial cells are arranged 
about crevices to form tubules or gland-hke structures and the cv-toplasm is 
usuaUv dense According to Tnnkle, large tubular adenomas desenbed m the 
hterature frequentlv haye papiUarv- tissues which suggest an ongm m a papdlarv 
adenoma Tnnkle also desenbed hv dropic degeneration of the cells m papfllarv 
evst adenomas These groups of large cells with a clear cytoplasm further com- 
pheate the classification of the tumors Some papillary adenomas hav e large 
ceUs with an abundant acidophUic cv-toplasm and smaU nuclei ® Adenomas of 
the artenosclerotic kidnev frequentlv are papUlary 
Alv eolar adenomas are rare Thev hav e large polv hedral cells arranged in “mhd 
groups about the size of a conv oluted tubule and resemble hypernephromas. 
Accordmg to ^Moms® the stroma of these encapsulated tumors is m thick bands 
of fibrous tissue with smooth muscle fibers These bands extend from the inner 
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\ C Cortical adenomas of arteriosclerotic kidnevs Rlinois iled J , 95 311, 

= Tnnlle \ J The ongin and development of renal adenomas and their relation to 
carcinoma of the renal cortev (hrpemephroma) Am J Cancer 27 676 1936 

’Chdds P Mdl\aterfall,l\ B Renal adenoma A revievr with a report of two further 
cases Bnt J Erol , 24-25 157,1952-^ 

1 and Hamson, J H Large benign renal neoplasms Their pathologv and 

clinical behavior, with report of five cases J Urol , 38 509 1937 
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surface of the capsule and form large alveolar spaces which with further sub- 
di\usion extend as slender partitions, separating small secondary alveoli Large 
congenital adenomas may have an alveolar structure ’ Bell and Johnston® in 
1890 surgically removed an alveolar adenoma from a 39-year-old woman and 
described the histologic structure in detail The dehcate reticular fibrous stroma 
enclosed round or oval alveolar spaces 0 05 mm to 0 5 mm in diameter These 
contained 3 to 20 large polygonal cells averagmg 15 to 20 m diameter, cyto¬ 
plasm was clear and contamed droplets of fat A necropsy revealed no metastases 

Tubular adenomas have elongated and irregular canals hned by small cells 
free from fat and consisting chiefly of nuclei The stroma is abundant and I'ascu- 
lar and the peripheral portion of the tumor may pass into surrounding renal 
tubules This form coincides with the canahcular type described by Moms® as 
a mimicrj’’ of renal tubules completely developed or towards complete develop¬ 
ment 

Transitions from adenoma to carcinoma (hypemephroid) have been described* 
and mdeed, a distinction between bemgn and cancerous renal tumors can be 
difBcult Multiple adenomas of artenosclerotic kidneys, according to Bell,® do 
not become cancerous However, with sohtary tumors the distinction betv een 
adenoma and adenocarcinoma is somewhat arbitrary His study disclosed that 
tumors less than 5 cm m diameter metastasize infrequently while larger ones 
may The histologic structure of the tumors does not afford a rehable distinction 
between adenoma and carcinoma Dukes'® also noted that histologically benign 
adenomas may be cancerous and even after removal may recur He regards all 
adenomas larger than two inches in diameter as potentially malignant 

Histologic features n hich indicate that these tumors are benign are mentioned 
by Creevy " These include small nuclei, absence of nucleoli and mitotic figures, 
distinct cell margms, and orderly arrangement of cells Kozoll and IHrshbaum'* 
found that tumors considered benign in histologic structure may produce nietas- 
tases and they stated that autop^ verification is requued before a tumor can 
be accepted as benign 

The incidence of renal adenomas in necropsy statistics ranges between 0 081 
and 3 866 per cent according to UysRelatively few cause symptoms leading to 
nephrectomy Childs and Waterfall’m 1953 collected 33 reports of renal adenoma 
removed surgically and described two more Watts" reported another in 1955 


1 Ewing, James Neoplastic Diseases, 4th ed Philadelphia and London W B Saunders 
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• Bell, J and Johnston, W G A rare form of kidnej tumor Montreal AJca J , la 
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• Bell, ETA classification of renal tumors with observations on the frcquencj ol me 
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Dukes, C Nonmalignant tumors of the kidnej necessitating neplirectom} i roc 
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" Creevy, C D Adenoma of the kidnej Report of a case mth a discussion of its rcia 
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Partial nephrectomy n as done m at least three patients Cristol, Bothe and 
Grotzinger'^ reviewed 49 reports of renal adenoma producing symptoms and 
added an additional case m 1950 but not all were removed surgically 

Clinically, adenomas of the kidney are difficult to differentiate from other renal 
tumors Accordmg to Jacobs and Salwen,*® the most constant sign is a mass 
Hematuria was less constant and pam, when present, was attributed to the 
passage of blood clots from the renal pelvis, pressure on the diaphragm, displace¬ 
ment of the bowel or spleen, or pressure upon pelvic structures Radiographic 
studies may demonstrate a soft tissue mass and urography a smooth distortion 
of the renal pelvis with marked elongation of one or more of the calyces ^ Dis¬ 
tortion of a cal 30 v may be shght and easily overlooked, as reported b}^ Creei'y 
Barium enema may disclose displacement of the colon *■ 


CASE BEPOBT 


A C5-year-old white female nurse uas admitted to St Luke’s Hospital on 
April 18, 1951 complammg of diffuse cohcky pam m the abdomen for several 
months The pain was sometimes relieved by a laxative and finally locahzed m 
the left side of the abdomen She had loose stools for several years, mucus was 
present but no blood On physical exammation the pulse v as 80 and the blood 
pressure 170/90 mm of mercury There uas spasm of the left rectus muscle and 
tenderness to deep palpation m the left para-umbihcal region where there was a 
vague mass about 8 to 10 cm m diameter Roentgen films of the abdomen dis¬ 
closed that the nght kidney was not enlarged and that the left v as poorly nsual- 
ized Banum enema revealed diverticula of the rectosigmoid and distal colon 
and some scamng Incomplete filling of the large bowel occurred The Kahn and 
liTDRL tests of the serum vere negative, the blood nonprotem mtrogen was 
35 mg per cent and the sugar 114 mg per cent, the erythrocyte sedimentation 
rate was 55 mm in GO minutes, the blood had 3,820,000 red cells and 7,350 white 
cells per cu mm , the hemoglobm was 10 8 gm per cent and a differential leuko¬ 
cytic count was within normal limits The straw colored unne had a pH of 5 0, 
no albumin or sugar No erythrocytes were found m the sediment 
She w'as admitted agam on September 4, 1956 because of (abdommal) soreness 
and occasional sharp pam attributed to diverticuhtis of the colon Her pulse was 
64 and the blood pressure was 186/100 mm ofHg There was a diffuse tenderness 
of the abdomen about the umbdicus and an indefimte mass w as palpated in the 
region of the left kidney Roentgen films revealed a large, soft, ovoid tissue mass 
m the left upper quadrant of the abdomen The mass was partiall}'’ or er the psoas 
muscle shadowy closely approximated the kidney shadow and displaced the colon 
to the left A banum enema rei'ealed many diverticula of the colon A comparison 
with films taken dunng the previous hospital stay disclosed that the soft tissue 
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surface of the capsule and form large alveolar gjaces which with further sub¬ 
division extend as slender partitions, separating small secondary alveoh Large 
congenital adenomas may have an alveolar structure ’ Bell and Johnston* in 
1890 surgically remoaed an alveolar adenoma from a 39-year-oId voman and 
described the histologic structure m detail The dehcate reticular fibrous stroma 
enclosed round or oval alveolar spaces 0 05 mm to 0 5 mm in diameter These 
contamed 3 to 20 large polygonal cells averagmg 15 to 20 m diameter, cyto¬ 
plasm was clear and contamed droplets of fat A necropsy revealed no metastases 
Tubular adenomas have elongated and irregular canals hned by small cells 
free from fat and consisting chiefl 5 '' of nuclei The stroma is abundant and I'ascu- 
lar and the penpheral portion of the tumor may pass into surroundmg lenal 
tubules ^ This form comcides with the canahcular type descnbed by Moms' as 
a mimicry of renal tubules completely developed or towards complete develop¬ 
ment 


Transitions from adenoma to carcinoma (hypemephroid) have been described* 
and mdeed, a distinction between bemgn and cancerous renal tumors can be 
difficult Multiple adenomas of arteriosclerotic Lidneys, according to Bell,® do 
not become cancerous However, with sohtary tumors the distmction between 
adenoma and adenocarcmoma is somewhat arbitrary His study disclosed that 
tumors less than 5 cm m diameter metastasize infrequently while Iniger ones 
may The histologic structure of the tumors does not afford a rehable distinction 
between adenoma and carcinoma Dukes'® also noted that histologically bemgn 
adenomas may be cancerous and even after removal may recur He regards all 
adenomas larger than two mches m diameter as potentially mabgnant 

Histologic features which mdicate that these tumors are bemgn are mentioned 
by Creevy " These mclude small nuclei, absence of nucleoh and mitotic figuies, 
distinct cell margms, and orderly arrangement of cells Kozoll and Kirshbaum'" 
found that tumors considered bemgn m histologic structure may produce metas¬ 
tases and they stated that autopsy verification is reqmred before a tumor can 
be accepted as bemgn 

The mcidence of renal adenomas m necropsy statistics ranges betv een 0 081 
and 3 866 per cent accordmg to Uys Kelatively few cause symptoms leading to 
nephrectomy Childs and Waterfall* m 1953 collected 33 reports of renal adenoma 
removed surgically and described tno more Watts" reported another in 1955 


’’ Ewing, James Neoplastic Diseases, 4th ed Philadelphia and London W B Saunders 
Co , 1942, p 802 IQ 

“ Bell, J and Johnston, W G A rare form of kidney tumor Montreal Med J , la 

561,1891 , , r., 

“ Bell, ETA classification of renal tumors with observations on the froquencj ot tno 

various types J Urol , 39 238, 1938 u * . Prop 

Dukes, C Nonmalignant tumors of the kidney necessitating nepnrectomj i roc 

Eoj Soc Med , 30 447, 1937 , ^ 

“ Creevy, C D Adenoma of the kidnej Report of a case with a discussion of its reia 
tionship to carcinoma (hjpernephroma) Am J Cancer, 16 2309, 1931 i„~p, 

>*Kozoll, D D and lOrshbaum, J D Relationship of benign and malignant hjqi 
nephnod tumors of the kidnej J Urol , 44 435, 1940 „ 

'• U) s C J Tumours of the kidney in the Bantu races of South Afnca Bnt J ui 

“Watt?, G T Renal adenoma treated with partial nephrectomj Brit J Urol 
294, 1955 
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Fig 2 Photomicrograph.-- illustrate ( 4) group of large cells and (B) general structure 

fiflonnmo rtf 


of adenoma of kidnei 

The patient recot ered from the operation, gamed weight, became g-mptom 
free and ttas ttell 8 months later when last e xamin ed 


COMilEVT 

The presence of a palpable mass m the r^on of the left kidnet associated mth 
changes m roentgen films led to the surgical remot al of this tumor An et alua- 
tion of the abdominal pain ttas compheated bt the preface of chterticula of 
the bott el as shown bt roentgen films As in the case descnbed bt Creetw the 
significance of the shght changes in the films ttas not fuUt appreciated In that 
case, four pt elogram= showed partial obhteration of an upper mmor calfx 
Surgical decapsulation of the kidnet gat e temporan rehef of pain and sl\ months 
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mass on the left side was present pre\aously and had increased onlj^ shgh% in 
size An mtravenous pyelogram demonstrated a 12 by 14 cm mass extending 
from the lower pole of the left kidney The mass had faint densities (calcium) 
and the lower portion of the kidney n as obscured or obhterated by the mass 
The inferioi calyces on the left n ere distorted laterally and medially and appealed 
to override the mass 

The left kidney was removed surgicall 3 ’- September 18, 1956 It had a solid 
tumor m the lower pole vuthout extension mto the renal vein or renal fossa 

The surgically excised kidney mth a tumor 11 bj'- 8 by 4 5 cm in the Ion er pole 
weighed 383 gm (fig 1) The lenal capsule continued over the external suifuce 
of the tumor and only a poorly defined capsule separated the tumor from the 
kidnej" Surfaces made by cuttmg the tumor n ere dark brown mottled with tan 
and gray m which were scattered light gray-yellow regions 1 to 8 mm in diameter 
HistoIogiGall 3 ' (fig 2) the tumor consisted of sohd cords of medium-sized cells 
with an abundant, finely granular acidophihc C3doplasm and small, oval nuclei 
The cords were compactly arranged oi occasionally separated by edematous 
fibrillar tissue Rarely the tissues had tubule-like structures ivith similar cuboidal 
or columnar cells arianged about lumens containing acidophilic granular pre¬ 
cipitates Although most cells neie uniform m size, a few aero large ivith multi¬ 
lobular nuclei Only occasional deposits of sudanophihc fat were found in large 
mononuclear cells m regions of cellular debns 



Fig 1 Gross appearance of adenoma of kidnc\ 
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AK ANTERIOR EXTRAPERITONEAL INCISION 
FOR KIDNT5Y SURGERY 

RICHARDS LYON 

FTom the Deparlmenl of Urology, University of California School of Medicine, 

San Francisco Calif 

Ample surgical exposure of the kidney and upper ureter can be pro\uded by 
an antenor extrapentoneal incision performed inth the patient in the supme 
position on the operatmg table Twenty such procedures have been performed 
bj the author durmg the past two years in an attempt to pro\ude a more com¬ 
fortable postoperatii e penod for his patients and to explore the possibihties of 
the incision Fortunately, by chance alone, a wide variety of lesions were treated 
by defimtive surgery, and the operation has been put to a variety of tests The 
expenence has been advantageous for both surgeon and patient, and it is hoped 
that this report will encourage others to evaluate the procedure 

posraox OF THE PATIEXT 

The aim of this approach is to pronde as broad an exposure as possible m the 
tnangle created by rectus muscle, nb cage, and the hne connectmg the tip of 
the eleventh or twelfth nb with the rectus, and at the same time to aUon the 
mtrapentoneal nscera to fall awaj*^ from the operative site by granty This is 
accomplished, as shown in figure 1, by placing the patient supme on the shghtly 
oierextended operating table mth a sandbag beneath the ipsilateral sacroihac 
articulation The ipsilateral arm and shoulder may he flat, or be placed m rota¬ 
tion on an arm rest (fig 1, A) vhen the surgeon suspects that he might msh to 
carry the incision more postenorly through or between the beds of the nbs In 
either case respiratorj^ exchange is not hmited 

THE INCISIOX 

The incision has been made most commonlj' from the tip of the elei enth nb 
to a point 01 er the ipsilateral rectus muscle, about midn ay betv een the xiphoid 
process and the umbihcus Hoveier, the actual hne of mcision maj-- var}^ con¬ 
siderably depending upon the position of the kidney or tj^pe of pathologic lesion 
In general it should be placed oi er the anticipated position of the renal pedicle 
The hne of incision ls usuall} honzontal, but the higher the suspected position 
of the pedicle mdicated by the pyelogram, the more the antenor e\-tent of the 
incision should cun e craniallj The external obhque muscle is transected m the 
line of skin incision, and in this plane the mcision is usually earned through the 
antenor rectus sheath to the midhne Occasionallj, the exposure is so broad, due 
to anatomic xanations, that the rectus sheath is not entered The mtemal 
obhque is split or transected (fig 2, A) depending on the breadth of exposure 
desired and the hne of the muscle bundles In this senes it was possible to use a 
muscle-sphttmg incision 50 per cent of the time, although no special attempt was 

”957 ^ Urological Association. «eattle 
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later nephrectomy demonstrated a 3 cm tumor that compressed the upper calyx 
In the patient of this report, companson of 1951 x-rays with those of 1956 indi¬ 
cated that the tumor changed only shghtly m size during this time suggesting 
that it was slow in growth and was present for several years 

SUMMARY 

A renal adenoma, barely palpable, was accompamed by abdommal pam and 
some tenderness The adenoma appeared m roentgen films as a soft tissue mass 
extendmg from the lower pole of the left kidney It mcreased m size shghtly 
durmg five years It had faint calcific densities and its growth distorted the 
inferior calyces The left kidney with the tumor was removed surgically 
The pathology and clmical features of renal adenomas are briefly reviewed 
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Fig 3 

At this point m the operation the famihar motions of the lumbar approach are 
used The dissectmg hand should sweep far postenorh to the lateral edge of the 
psoas muscle before the transier«ahs fascia is sharply entered This is easilj' 
done The pentoneum can then be displaced forward m the usual manner The 
antenor surface of the kidney and Gerota’s fascia are then exposed and the opera¬ 
tion mai then proceed in the classic manner The pedicle maj be either sharply 
or bluntly dissected out, the upper ureter and extrarenal pelns qmcklj and easily 
identified and isolated (fig 3) This came as a surpnse to me, for mi behef had 
been that these structures must alwaj s be approached from the rear because they 
he m a plane behmd the pedicle Retraction of the pentoneum alone is necessary 
as one works on these structures smce the kidnej hes undisturbed m its bed and 
these tissue planes are left untouched The common problem attacked at the 
ureteropelnc area is stone, and as httle actual dissection as possible of the kidney 
itself IS desirable m the e\ ent of future operatn e treatment of calcuh 

Exposure of the adherent or enlarged upper pole of the kidnej may be difiicult 
On the nght side the pentoneum fans out under the diaphragm and oi er the 
hi er so that it tends to arch tenseli oi er the upper pole and to limit nsion If 
added exposure is mandatory this thin arch maj be spht A laparotomi tape is 
then placed m the notch thus created, and the mtrapentoneal structures left 
undisturbed Ai oidance of handhng of the small bon el seems wise m minimizmg 
postoperatii e ileus Although the kidnei normallj hes highest on the left, the 
pentoneum is less of a problem there and is easilj stnpped medialli Upper pole 
limitations remam much the same as nith the lumbar approach 

Closure is earned out m well-defined lai ers, this is often rapid in cases m i\ hich 
muscle sphttmg was possible Soft rubber drams are brought out through the 
po-denor angle of the incision or through a postenor stab wound "When muscles 
are well-dei eloped and hable to close off the drainage tract, an additional firm 
rubber dram is placed through the muscle laiers alone A po=tenor stab nound 
mai be used when a nephrostomi tube and sphnts are required to support the 
kidnei permanentli in the desired position, as after a plastic operation on the 
ureteropelnc junction 
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made to accomplish this as being desirable The trans^ ersus muscle is al\i ays 
spht and the condensation of fascia at the lateral margin of the rectus is carefull} 
mcised (fig 2, B) The latter step is of the greatest importance in freeing the 
medial structures It is then wnse to incise a short distance through the posterior 
sheath, this should be done gently hoHe\er to avoid entenng pentoneum vhich 
IS usuall 3 ’^ adherent at this point Avoiding the neurovascular bundles appears to 
be less of a problem than vnth the lumbar incisions The tenth nen e is rarel} 
encountered The ele\ enth and twelfth nen es he belov the incision, the cle\ cnth 
IS encountered 50 per cent of the time, and the twelfth is AAell out of the line of 
closure 
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anterior approach in conditions in winch extensii e scarring was expected and 
encountered 

RESTTLTS 

TTnusual operative difBculties were largeK limited to those produced by peri¬ 
nephric scamng of an enlarged upper pole of the kidnei Hon e\ er, in all cases it 
was possible to isolate the renal pedicle, usualli with sharp dissection in com¬ 
bination with the educated index finger, before aggressiielv niampulatmg or 
freemg of the upper pole In the cases of suspected neoplasm the pedicle was 
occluded before mampulation of am part of the kidnei With ci sts, the beds 
could be visuahzed and excision completed with neoplasm, nephrectomy was 
completed In a multici sbc ladnei when it was difiicult to bring the cystic area 
completely mto view ciats of the upper pole were opened by tonch alone How¬ 
ever, theoreticallj it seemed wise not to traumatize the opposite enlarged kidnev 
bv flexion of the table m the lateral position and the antenor mcision 
was repeated 

Two major hemorrhages from the pedicle were dne to trauma to large aberrant 
\essels The mcision was then extended to the midlme through the ipsilateral 
rectus and a broad exposure of the i ena cai a and its tributaries achiei ed This 
allowed repair of the i essel m one case, planned nephrectomi was earned out 
in the other The one nephropexv m the senes presented a real problem m fixa¬ 
tion smee I had been tramed to utdize upper pole fixation It nas too difficult 
to place these sutures, howei er, and ribbon gut was used in the midportion and 
lower pole A Demmg shng was then added It was a pleasure to hai e a neuntis- 
free course for this “painful kidnev” patient 
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METHODS OF INCREASING EXPOSURE 

In figuie 4 are shoMm the lines of possible extensions of the incision to meet 
unusual problems Transection of one or both recti may be earned out by con¬ 
tinuation transvei-sely When both muscles are sectioned the peritoneal canty is 
necessarily entered and the operation becomes a transperitoneal one Dinsion 
of the ipsdateral rectus allows added exposure of the large vessels, vena cava and 
aorta Such an extension was necessary m two cases m order to control and repair 
lacerations of aberrant blood vessels The midhne extension superiorly to the 
xiphoid was not used in this series, it does provide presenmtion of nerve trunks 
however, although it adds the risk of postoperative hernia, and should be kept 
m mind as a possible aid m the rare case 

Although conversion of the anterior mcision to a senu-lumbar incision by 
extension posteriorly would seem logical to create added exposure, this has not 
seemed to be the case m the conditions met thus far As the surgeon explores the 
possibdities of the anterior approach, however, it is comfortmg to know that by 
^h^erextending the table and enlarging the incision posteriorly, he can return 
to the famdiar territory of the lumbar route 

Nephro-ureterectomy is ivell handled by combimng the basic incision wth a 
lower quadrant incision, there is no need to move or reprepare the patient It 
was fortunate that in the first of such cases the supine operating position was 
mandatory because of problems of pulmonary ventdation and the danger of a 
tuberculous pulmonary spill A tuberculous pyoureter and pyonephrosis were 
removed mthout pentoneal contamination m average operating time The suc¬ 
cessful handling of this early problem encouraged further exploration of the 



POSSIBLE INCISION 
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mg French medical journal of the da% , ho\\e\er, the article is \ ague concerning 
Ins actual clinical expenences with this technique Exposure of the pedicle m as 
then, as now, the adi antage of this procedure, m addition to the extrapentoneal 
aspect Baz} u as not concerned with possible adi antages of the supine oi er the 
lateral flexed position, reqmred b\ the lumbar approach m all its xanations 
This mcision then receded mto oblmon for reasons about whicli we niai onlj^ 
conjecture 

Writing in 1957, rather than 1914,1 beheie that the classic “kidnei position” 
is one that should be re-e\ aluated m terms of its effects on the patient and its 
necessitj in operations upon the kidnej Each urologist should ha\e himself 
placed m this position wath the table m flexion, mthout anesthesia, and then 
hai e the kidiiej.bar raised Flexion alone is extremeh painful and intolerable for 
more than se\ eral mmutes Because of thoracic compression one’s breath comes 
m gasps as he tells an associate to straighten the table Ele\ation of the kidne\ 
bar Is immcdiateh intolerable 

How much then of postoperatn e pam wth resulting immobihtA is m realitr 
due to the incision itself and how much to stress, stram, and back sprain’ The 
anesthesiologist^ wall warml\ attest to his problems with patients’ aentilation 
and circulation, problems he has been taught to consider necessaiw m surgerr 
of the kidne% The urologist remembers his patients’ postoperatu e problems of 
atelectasis related to operatn e position and % entilation, as w ell as i ascular and 
pulmonarj complications related to immobiliti The elderh patient, and half 
of the patients of this senes were in this age group, is sureh the most mlnerable 

Case E 11 and Stiles J Effects ot lanoiis curgical positions on \atal capacitc An 
c'‘thc*‘iolop\ 7 2^31 ^ 
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The early postoperative period has seemed less painful than that after the 
lumbar incision This must remain a climcal impression only However, the pa¬ 
tients did seem to breath deeply mth ease early on the operative day and to 
ambulate more enthusiastically on the first postoperative daj’’ Ileus and pul¬ 
monary-cardiovascular problems were absent No hernias have occurred up to 
the time this report was wTitten 

I have found that the long-term postoperative com ses have been more satis¬ 
factory than after the lumbar incision Hypoesthesia m the distribution of the 
tenth and eleventh nerves was present in three patients for sei eral of the early 
postoperative weeks, but there was no long-term distressing neuntis 

DISCUSSION 

Of 23 consecutive patients requiring operation of the kidney and upper ureter, 
20 were operated upon by the antenor extrapentoneal route The first case w as a 
carefully selected one of a patient with a small, low, atrophic kidney A modifica¬ 
tion of the classic lumbar incision was used, the incision was brought in front of 
the twelfth rib with the patient placed halfway between extreme flexion and the 
supine position The remainmg 19 cases can be considered almost unseiccted, 
although a wide vanety of pathologic lesions were present (figs 5-9) Of the three 
patients operated upon by the classic lumbar route w ith resection of the tw elfth 
nb, one patient had massive hydronephrosis and two had staghorn calculi In 
retrospect, the hydronephrosis certainly, and the calculi perhaps, could haie 
been operated upon as w ell from the front 

Tins incision is not new In 1914, Bazy* described such an incision in the lead- 

* Bai\ , L La n^phrectomie sous pfinton^ale par incision antdneure trans^ersnlc 
PrcssG m(5cl , 22 28&-1S8, 1914 
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mg French medical journal of the da\, houe\er the article is vague concemmg 
his actual chnical experiences with this techmque Exposure of the pedicle was 
then, as now, the adiantage of this procedure, m addition to the extra peritoneal 
aspect Ban was not concerned with possible adx antages of the supine ox er the 
lateral flexed position, required bx the lumbar approach m all its variations 
This mcision then receded into obhxuon for reasons about xxhicli we max* onlx 
conjecture 

Wnting m 1957, rather than 1914,1 behexe that the classic ‘kidnex position’ 
IS one that should be re-ex aluated m terms of its eS'ects on the patient and its 
necessitx m ojierations upon the kidnex Each urologist should hax e himself 
placed m this position xvith the table m flexion, without anesthesia, and then 
hax e the kidnex, bar raised Flexion alone is extremelx pamful and intolerable for 
more than sex eral minutes Because of thoracic compression one’s breath comes 
m gasps as he tells an associate to straighten the table Elexation of the kidnex 
bar IS mimediatelx intolerable 

How much then of postoperatixe pam xvith resultmg mimobditx is m reahtx 
due to the incision itself and how much to stress, stram, and back sprain’ The 
anesthesiologist' xvill warmlx attest to his problems xvith patients’ xentilation 
and circulation, problems he has been taught to consider necessarx m surgerx 
of the kidnex The urologist remembers his patients’ postoperatix e problems of 
atelectasis related to operatixe position and xentilation, as well as xascular and 
pulmonarx compbeations related to mmiobilitx The elderlx patient and half 
of the patients of this senes x\ ere in this age group, i'^ surelx the most xailnerable 

Case E H and Stile< J EfTect* of xanou^‘^urgical po-ition> on xnnl capacitx An- 

e'^thC'-iolopA i 2^31 
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Fig 8 


Perhaps the author’s concern mth these uncommon problems has been too 
great, but the anterior approach ivas densed pnmanly to eliminate the ngors of 
the lumbar approach that result from the patient’s position, to remain distant 
from the twelfth nerve to the pomt of not unlaioningly incorporating it m clos¬ 
ing sutures, and to proiade broad exposure of the renal pedicle 

In 1950, Lich and JMauier^ described a similar approach to the midureter, 
which i\ as suggested by its accessibdity dunng lumbar sjunpathectomy Tin i 
techmque possessed the adi^antages of broad ureteral exposure and the need for 
only one assistant This, too, has been my expenence In addition, it is a constant 
surpiise to find the renal pehus readily visible vhen past teaching has suggested 
othennse Thus, in a case (No 4) m vhich the patient was anuric for 72 hours 
due to an impacted section of staghorn calculus at theureteropehic junction in a 
solitar}^ kidne 3 q a short anterior incision allowed ample exposure and decom¬ 
pression with a T tube The kidney was left undisturbed permitting eas^’^ exTiosure 
bj’’ the lumbar route three v eeks later when the staghorn calculus was remoi ed 
If upper ureteral stones are inadi ertentlj”' lost m the renal pehis, the 3 ’^ can be 
easil 3 '' located and recovered, and the incision extended if necessar 3 ^ 

'UTiat hnutations are there to this approach? Probabl 3 ’^ the obese patient v ould 
be operated upon much more easil 3 ’- vath the classic incision through thinner 
lumbar walls The high-l 3 ang kidue 3 ’-, more or less fixed on upright films, ma 3 bo 
reached best through an eleventh rib-bed approach The impression is that the 
low er lumbar mcisions meet the same difficulties found with the anterior incision 

’ Maurer, J E Lich, R , Jr and Grant O 4 new approach forsurgeo of the middle 
third of the ureter J Urol , 61 7-14-718, IJMO 
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To many surgeons, active kidney infection is an indication for the lum¬ 
bar approach, but it must be remembered that the danger of peritoneal spill is 
the same by eithei route, because the same tissue planes are entered 
Hmman,^ m his classic article. Nephrectomy, written in 1927, stated that “there 
IS a certam charm m surgeiy of the kidney ” I, too, have found this “certain 
charm” as famihanty vith the anterior approach has mcreased, for mth this 
and the lumbar incisions from v hich to choose, surgery can be planned to fit the 
patient 


SUMMAHI 

A variety of surgical lesions of the kidney and ureter have been operated upon 
through an anterior extraperitoneal incision An attempt has been made to ex¬ 
plore the possibilities of such an approach and to assess results over a tv o-year 
period The supine operating position offers more real advantages to the patient 
as compared to the flexed position demanded by the lumbar approach Exposure 
of the lenal pedicle seems best by the anterior route The author has found that 
he has sacrificed nothing in operative safety by moving forward the field of opera¬ 
tive exposure and vision It is hoped that others mil ex-plore furthei the possi¬ 
bilities of using this approach as a routine one for surgery of the kidney 

3031 Telegraph Htll, Berkeley, Cahf 

■* Hinmnn, F Nephrectomj Surg,Gjncc Obst 46 347-358 1027 
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4 WAITE BOHXE EGBERT C ACETES DALE R DREW -u.-d 
EEXXETH L ITBWILLER 

From the Dinsion of I rology Henry Ford Hoirpital, Detroit, ilich 

Needle biopsj of the kidne^ although a relatn eh new procedure, is being 
used rather extena\ ely m this country and Europe as an aid in the diagnosis 
of renal disease The procedure was pioneered by I\ ersen and Brun' beginning 
m 1949 Subsequenth se\ eral excellent renews deahng with this problem, and 
refinements of the techmque, hai e been published bv lOirk and associates,- * 
and Pamsh and Howe ® The ongmal work done bv H ersen and Brim was earned 
out with the patients m the sitting position and usmg an Iversen hi er biopsv 
needle Pamsh and Howe i aned this onlv in the use of a Turkel needle The 
method of Kark with the patient m the prone position usmg a Yim-Sih erman 
needle seems to us the supenor method, and it is this techmque which we are 
using at present 

i 

INDICATIONS AND CONTRAINDICATIONS 

There are certainli some patients on the urological semce m nhom an exact 
picture of the renal histology might alter defimtne therapy Howeier, in the 
mam, we haie not used renal biopsy m the preoperatne and postoperatu e 
e^aluatlon of our surgical patients, hut haie rather depended on other tune- 
honored tests for our evaluation It has been our practice to use renal biopsi' as 
an aid to our medical colleagues m attempting to further elucidate certain chnical 
problems which maj haN e a renal etiology In general v e cany out these biopsies 
on am co-operatne pabent with probable renal disease This might include 
diabetic patients mth endence of nephropathi patients with chrome glomerulo¬ 
nephritis, seiere hj-pertensii es, a suspected diagnosis of lupus eiythematosis, 
1 anous degrees of nephrosis and a group of patients in whom the sradrome of 
“bacterial nephntis” mm be suspected IVe do not do biopsies on patients with 
a confirmed bleeding tendenci, those with a sohtan kidnei, those nho haie a 
suspected renal neoplasm or tuberculosis, or those patients who are un-coopera- 
ti\ e 


Read at annual meeting of North Central Section of Amencan Urological Association 
Mackinac Island Mich August 20-31, 1057 

‘ lyei^en, P and Brun, C A^iration biop~\ of the ladner Am J Med , 11 324 1951 
Kark, R M and Muehreke R C Biop-\ of kidnei in prone position Lancet 1 1047 
1954 ' 


j ^luehrckc R C , Eark R M and Piram, C L Biop-r of the kidnei m the diagnosis 
and management of renal disea-.e New Eng J Med 2M 537 1055 

‘^rk, RM Muehreke R C . Piram C L and Poliak, A E The clinical ^alue of 
renal biops\ Ann Int Med 43 SOi 1955 

‘Kark RM, Poliak V E Soothill J F Pirani, C L and Muehreke, R C Simple 
tests of renal function in health and disease I A reappraisal of their value in the licht of 
senal renal biop=ies Arch Int Med 99 176 1957 ^ 

J irbTnd Chf ^52 ^1953"^'" 



394 


BOH^E, ACKLES, DHIBV AAD URWILLER 


TECHNIQUE 

The patient is questioned legarding any bleeding tendency If there is any 
question of this an evaluation of bleeding and clotting tune and prothrombin 
level IS made The meal immediately preceding the biopsj'^ is omitted and the 
patient is given seconal gr about one-half hour prior to the procedure The 
patient’s blood is typed and cross-matched and 500 cc are available at the time 
of biopsy An mtravenous or retrograde pyelogram has been made prior to biopsy 
for proper localization of the kidney We prefer to use the right kidney thus 
precludmg any possible injury to the spleen The patient is placed m the prone 
position on a stretcher A sand bag is placed under the abdomen at the renal 
level Before prepanng the back with antiseptic solution, the area from which 
the biopsy is to be taken is locahzed This is done mth frequent reference to the 
pyelogram In the normal mstance, this is cm lateral to the sacrospinahs 
and about 1 cm below the twelfth rib m the ape\ of the triangle formed by the 
sacrospmahs and the twelfth rib Under sterile conditions the skin and subcu¬ 
taneous tissues are anesthetized by means of 2 per cent procaine With the patient 
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in full inspiration and holding his hreath ne introduce a No 20 spinal needle to 
the region of the kidnej, holding the needle ^ erticall 3 in a plane perpendicular 
to the flank As the kidnej is entered a shght resistance is usuallj felt The pa¬ 
tient IS non instructed to breathe slonlj at normal depth If the needle is m the 
kidnej, a characteristic motion of the needle is seen, the hub monng m a mde 
arc ton ard the head on inspiration, and toward the buttocks on expiration The 
depth of penetration is measured and the needle remoi ed, infiltratmg a small 
amount of procaine along the path of remoi al A standard Vim-Sdi erman needle 
(size 14 G) IS next mtroduced to the appropnate depth along this path nath the 
patient m mspiration The patient is agam asked to breath normallj, and the 
swmg of the needle obsen ed The obturator is now remo\ ed, the sheath nath- 
drarni approxrmatelj 1 cm to the cortical area, and the biopsj spht needle 
mtroduced until resistance is felt This inner needle is then mtroduced into the 
kidnej Math a firm, thnistmg motion The sheath is rotated down oi er the inner 
needle, thus impmgmg the tissue, and the needle remoi ed A firm dressmg is 
applied to the biopsj site and the patient aUoned to remain with sand bag in 
place for one-half hour Blood pressure and pulse recordings are checked fre- 
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quently arter ^ ^i-hl t jranisL Zhf- pa-nent x- instructed to remain 

flat m bea : r 1= _iLit JE—nitcLicnies examined microscopicallT for tbe 

next 2~ n-xrs Zp xi55 xaxnui^ tt ohuhIDt 'ciam a apecnnen about 1 cm m 
length c-xa 1 xxr.. zi Zinne~Hi T nl e ^(“chneii mar be sent m formaldehyde for 
micrrscrp" n aziZ XL ~nrih- airnxz- 7nl<55 lor tissue cultnre 


Lathe x-s* 


renal 
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15 - XL Txxbs ■T'eir~e pnxLcmed 00 biopsies In 23 ire haxe obtained 
xer Vrn.rr. . xapares larorablr mth figures of Ii ersen 
S 3 aa r h irho reports 93 per cent success, and 
~1 ~ici cxs •ek.'^ per •ext success In the 23 successful renal biop- 
'. r—- pex cxneL hbr cTmieal impression has been confirmed m 
'Zsr I ’ sm .•essrxi biopaes. the pathological diagnosis has differed 
'nx. IX !• -th groups the further chnical management of 
rj lie tnoirledge gained In the three remammg 
X 3 pLixj[i.Gfal findmgs irere mconclusive Figures 1 and 2 
"■me tn'psies obtamed 

DISCUSSION' 


prcoec_re- _x 


(-..mrx 


rest 
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i vzcv lirtle m the war of comphcations foUoirmg this 
—s iaue noted microscopic hematuna, and m three cases 
, :cT XL' mstanee of retropentoneal hemorrhage has occurred 
xi-x xiiTe t>“n reported or anticipated mclude retropentoneal 
attLX cc an mtra-abdominal mscus, dissemmation of a mahg- 
s x'-L-'^ass, or penrenal infection VTe beheie that the patient 
Zrex: L r this procedure, mamlr for adequate post-biopsv folloiv- 
-V a rJatrrelj safe procedure if done mth adequate knowledge 
rmd realization of possible compbcations 


SUIDLIPT 


—^ -■. -ii* needle biopsv of the kidney is a valuable procedure, which 

^ -.cxnT or confirm chmeal mipressions It is a safe procedure if proper 

■*" ^ ^ Taken The results compare favorably with biopsies obtained 

^ ~ ,-xiiX svstems earned out m tbe routme manner 

r-x r G VT and Hodges, C V Aspiration of the kidnev J_V3I A , 159 1195 
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GIANT POLYP OF URETER 
T LEON HOWARD 

In the practice of a uiologist in ho has confined himself to this specialt}’^ for the 
past 50 j ears, it seems logical that “rare” entities of the ureter should ha\ e been 
obsen ed not once, but many tunes From the ninth i else of the first chapter of 
Ecclesiastes is inscribed a i ery pertment notation “There is no new thing under 
the sun,” which makes one realize that “the more you think you know the more 
3 mu had better listen ” 

With such endent facts before me, I am dubious about presenting this giant 
polyp of the ureter even as a larity, much less as one among the first 25 to be 
reported In all the years of mewing miusual renal and ureteral conditions, I have 
only seen one polypoid growth in the upper urinary tract and that w as in October 
1956 at the meeting of the South Central Section in Mexico City This case was 
presented by Drs Herbert E Isaacks and Dolphus E Compere of Fort Worth, 
Texas It w as so well presented that it merited honorable mention for the second 
best case of the “Problem Hour ” The polyp was located m the right renal pelms, 
was bifid in character, and acted as a valve to obstruct the uieteropelme outlet 
with destruction of the kidnej A personal communication from Capt W M 
Silhphant, director of the Institute of Pathologj’^ in Washington, D C to Dr 
Paul K Hanulton, Jr, pathologist at Mercj"^ Hospital, Deni er states “As far 
as w e can deterrmne there are onlj^ tw o similar cases of reactive ureteral poljps in 
the files at the Armed Forces Institute of Pathologj" ” 

In Uhologv, edited b}^ Campbell, is shown a case of Dr Francis C Regan of 
Rochester, N Y which, in manj' respects, is quite similar to ours Dr Regan 
writes that he has ne\ei published the histoi^' of this patient Dr Campbell 
records 7 cases of true ureteral polyps in the chapter on Tumors of the Urogenital 
Sj’^stem 

In 1957 Twinem presented a paper on Piimai^' Tumors of the Ureter m wluch 
no mention of polypoid growths is made In 1932, hlehcow and Findlay col¬ 
lected 28 proN en cases of benign ureteral tumore, four of w Inch w ere fibrous in 
consistencj and the rest papillomatous Campbell’s comment on this senes is 
interesting for he states that 16 pathological terms were used in descnbing the 
tj pcs of tumor found in the hlehcow and Findlaj collection I should like to 
suggest that perhaps 16 diffeient pathologists passed opinions on these specimens 
The lowci ureter was the site of the growth in 75 per cent and hematuna was a 
cardinal Mgn m 75 per cent of these cases I wish to emphasize the fact that the 
patient whose case I am reporting did not seek medical aid for urinarj^ symptoms 
but for persistent jaundice and rapid loss of weight 

C \SE HEPOnT 

T s of Nebraska, a white gasoline station attendant aged 60 lears, entered 
St 1 uke’s Hospital, Dciucr on Tub 23, 1956 and was admitted to the =on ice 
of Dr 1 red Harper Both paicuts had died of cancer 

Mlrir" «)Tost"'' ^ Amcncan UroloRicI Assoontion Scaltlc, 
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Fig 1 retrograde melogram, July 24,1956 Normal left kidnej , bulb catheter in lower 
right ureter and large filling defect B, two catheters in right ureter iiith shadows of calculi 
and spiral catheter encircling pol>p, December 5, 1956 

Only pertinent facts in the histoiy inll be cited In 1952 the patient had an 
attack of hematuiia Undei medication the bleeding ceased until May 20, 1956 
■when bnght red blood appealed in a voided specimen for four daj’-s without sub¬ 
jective S 3 Tnptoms At the same time he became ictenc In order to deternune the 
cause of the hematuria, the farmly physician made an intravenous urogram w hicli 
showed right h 3 '^dronephiosis and a normal left renal pelvis In July 1956 the 
patient entered St Luke’s Phj’-sical examination disclosed an enlarged liver 
The laboratory data ivere suggestive of biharj'^ tract obstruction 

Dr Emerson J Collier was responsible for the urological conclusions as he 
was called m consultation by Dr Harper at this time On July 24, 1956, Dr 
CoUier, wuth the patient under a spinal anesthetic, made a retrograde pj'^elogram 
(fig 1, A) w hich rei^ealed a normal left kidnej'^, a bulb catheter in the low er right 
ureter and a large filhng defect of the ureter on that side No stone shadows were 
seen WTien examination of the urmai 3 '^ tract study was completed. Dr Collier 
w as of the opinion that the illness of the patient was probably caused b 3 ’- ureteral 
caicinoma and the jaundice secondai^’^ to metastatic liver in/oliement from the 
tumor 

As the patient was steadil 3 ^ losing weight from probable malignant lesion in 
the liver, it w as deemed justifiable to explore the area of the In er first Dr Harper 
performed an e\plorator 3 ’^ laparotom 3 ’^ on August 5, 1956 Little bejond an oc¬ 
cluded common bile duct as it entered the bowel was found V T tube was p ace 
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in the duct for drainage The nght kidne 5 and the ureter ivere then palpated 
The kidnej felt normal, but a large sausage-shaped mass ivas followed from 
just below the kidnei pelns to the region of the bladder It was deemed unwise 
to take sections from the mass 

The patient was next seen on our service at hlerca Hospital, Dem er on De¬ 
cember 4,1956 The bile duct T tube was still drauung satisfactonlj and a gain 
of 25 pounds m weight was admitted Jaundice had disappeared and the only 
complaint w as biirmng on urination wath, at tmies, a dark colored a oided unne 
On December 5, 1956 m 3 partner, Dr Heniw' Buchtel, introduced a Johnson’s 
basket up the right ureter m an attempt to snare off a specimen for pathological 
studa Faihng m this he then passed tw o catheters up the nght ureter and the 
radiologist’s comment was as follows “A radiopaque catheter shows the distal 
end at the upper fold of the nght kidnes A second catheter extends to the lea el 
of the upper margm of the sacroihac jomt It is debatable whether these ca¬ 
theters are anthm the ureter If the catheters are wathm the ureter, the diagno¬ 
sis is megaureter There are two calcified densities, one m the region of the nght 
kidnea area, the other m the lower portion of the nght ureter The intra- 
hepatic bLhar 3 sa’stem was dehneated b 3 an air contrast stud 3 ” Figure 1, B 
shows two catheters in the nght ureter descnbed b} the roentgenologist avith 
stone shadows and a spual catheter encircling the polaqi The ureterogram 
was little different from that made b 3 ’’ Dr Colher m Jiil} 1956, except that 
one catheter ascended in a spiral The stone shadow s w ere not seen m the Juh 
1956 roentgenograms but can be outlined in figure 1, B (the December 1956 
ureterogram) It is easib understood wh 3 the roentgenologist was confused 
about the location of the catheters 
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Fig 3 ^,kidiie\ and ureter intact B, kidne\ and ureter opened Note-imall granuloma 
m kidnev center and giant poh-p dehvered from ureteral ca\^t^ 

sbghth irregular, granulomatous focus mth marked central necrosis surrounded 
bi a dense area of hi alimzed fibrous tissue In some areas epitheboid cells are 
present m a pabsadmg formation A few ill defined giant cells are present One 
of the mterlobular terns contams a thrombosis Xo evidence of mahgnancy is 
noted 

“Stams for acid fast organisms and periodic acid Schiff stains for fungi rei eal 
none to be present 

“Diagnosis Ureteral pohi), granulomatous focus, cortex of kidnet, bjdro- 
ureter with marked smooth muscle hvpertrophi ” 

Figure 3, 4 shows the kidnev and ureter mtact, figure 3, B, after the kidnei 
and ureter had been opened Xote the small granulomatous focus m the center 
of the kidne} and the giant pohii that was deln ered from the ureteral ca'nt 3 

COilMEXT 

According to Col James E Ash, “thedei elopment of poh ps is largeh a matter 
of 1 asoniotor reaction and mechamcs, the result of repeated and chrome attacks 
of inflammation of the mucosa ” The microscopic fiiidmgs in the poUTis of the 
nosc and those of the unnan tract are quite similar 

\re ue m the future going to find an increase m ureteral pohps^ ^uch is 
possible, for one of the causes of nasal pohqioid growths has been asenbed to an 
allergic background and each lear the human race is being exposed to more 
antigens b\ the multitude of drugs that we are so iiidiscnniinateh prescnbing 
Conseqiienth, the ciuestion should be answered in the affimiatne, for mucosal 
tissue^ are changed In repeated allergic reactions u hich arcconduen e to infect ion 
This Is confimiaton of Col Adi’s opimon a« to the cause of these polvps 
Had the patient not suffered jaundice and ueiglit lo« hut sought rehef from 
lii« unnaiY mnptonn alone, I am confident his nglit unnan tract, m all proba- 
bilit\ w oiilcl hai e been sai cd 
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The most mterestmg of Dr Colher’s July senes of intrai^enous films are re 
pioduced m figure 2 Figure 2, A is the third of the intravenous series at the end 
of 30 minutes The dye had appeared m good concentration m 5 minutes Figure 
2, B, a one-houi fUm, shov ed the dye beginnmg to leave the renal pehns An 
other film showed that the dye had reached the pedicle of the polyp at the end 
of one and a haK hours Endently the kidney pelvis was in a state of systole A 
two-hour upper ureterogram showed the ureter m diastole The ne\t film, taken 
immediately afterward, showed a violent systohc contraction of the pehns and 
ureter The lover segment of the ureter, as it neaied the bladder, vas filled for 
the first time 

Operation was perfoimed by Dr Wilham Dmis and myself on December 7 
No difficulty vas encountered m securing exposure of the entue ureterorenal 
tract through a right lateral lectus incision that extended from the middle of 
Poupart’s ligament to the tip of the twelfth nb, then transversely to insertion 
of this nb The ureter felt hke a well-filled colon and, through this same incision, 
the renal pedicle was easily delineated The ureter v as ligated near the bladder 
where it vas of normal size and dissected to the kidney pelvis without difficulty 
as there were no ureteral adhesions The lenal vessels were differentiated, tied 
separatelj'’, then cut The entire renoureteral sj'stem was removed intact 

The patient left the hospital on December 16, nine days after surgerj'-, and all 
attempts to get bun to return have failed Through correspondence he states 
that he is in excellent health but still is v earing his common bile duct tube 

Description of gross specimen (Dr Paul K Hamilton) “The specimen consists 
of the kidney and ureter The external surface of the kidney appears normal, and 
it measures 11 by 6 bj'- 4 cm The ureteropehnc junction appears lelatively 
normal, measuring 1 5 cm m width At a point 6 cm distal to the junction, the 
uieter enlarges into a fusiform mass that has a maximum diameter of 2 5 eni 
The vail of the uieter m this enlarged area has a distended appearance and an 
increased consistency Withm the lumen of the uietei a greyish-yellov, soft mass 
is found vhich is attached to the ureter just belov the ureteropehic junction 
by a nariov pedicle measuring 7 mm m diameter The mass measuies 10 b}^ 3 
cm The mass appears to consist of grey, soft, fingei-hke projections vffiich are 
fused together m several areas Two small calculi are found, one distal to the 
pedicle of the tumor mass and one pioximal The aierage diameter of these 
calculi is 5 mm 

“A hemisection of the kidney is made and, vnth the exception of a small, veil 
cireumscribed, jmllov, necrotic nodule vithm the cortex of the upper pole, no 
significant gross lesions are noted The calj'^ces and the pehns are sliglitl}' dilated 

“Sections of the ureteral tumor leieal an irregular papillomatous structure 
vhich is coieied b}’’ a thin laj^er of transitional epithelium The stroma of the 
papillomatous stiucture consists of a loose fibrous tissue vhich is moderately 
edematous in many areas and shghtly to moderately ^^ascular There are numer¬ 
ous irregular, dilated spaces throughout, which are empt}" Sections of t le ureter 
re^eal shght tiansitional epithelial hy^ierplasia vnth marked smoot i muse c 
hyTiertrophj of the vail Sections of the kidney reveal a veil circumscnbed. 
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HEAL lAA'OLMSMEN'T BY AORTIC AYEURYSM 
J FREEMAY CRAYE 

,n>>nl of L rology, Lnwenity of Southern California School of Medicine, Los 
Angeles, California 

truction b\ abdominal aortic aneun smal disease is not common, 
t ct that the ureters are m clo^e proximitj to tbe aorta, llou■e^er, 

ne uropathj should be fullj appreciated, smce the mcidence of 
irtic aneur} •un ls increasing as the longe\nt} of the population is 
ith an associated mcrease in the seientv of degeneratii e lascular 
thermore, noi\ that aortic aneurisms can be treated by surgical 
IS all the more important to realize that ureteral im oh ement may 
ration m aortic surgerj 

ont 3 of aneurjsms of the abdominal aorta are of arteriosclerotic 
are a manifestation of segmental artenosclerosis, eien though the 
generalized !Most of them anse belou the ongin of the renal artenes, 
m in (haractcr, and ex-tend distaU} to m\ oh e the bifurcation Smce 
lies to the left of the x ertebral column, earl} groudh of the aneur} sm 
nfined to thes =ide b} aortic dilation and lengthenmg, hoiveier, as the 
mr reascs m size, the bulk of the sac ma} be found on the right side 
cnt of the rommon iliac artenes m conjunction mth an abdonunal 
un sm (an aho occur With ueakemng of the intima of the aorta there 
ng of the rascular coats and occasional!} perforation of other 
tons placjucs and finall} the entire xascular uall ma} rupture, inth 
s hemorrhage into surrounding tissues This causes compression and 
iient of adjacent organs and \essels uith resultant disruption of their 
>h\ siologic al bthanor 

currcnce cjf ureteral obstruction b} an aortic aneuinsm has been pre- 
( ported De Y eerd and associates demonstrated bilateral h} dronephrosis 
ition of the upper third of each ureter m a patient mth ohguna, uremia, 
igc, pulsating abdominal mass Bilateral nephrostonues uere done and 
nt abdominal exploration showed a large aortic aneun sm into the wall 
1 both ureter-, were incorporated 

lumacker’s case anuna deteloped while the patient was awaiting ad- 
lor operatic c excision of an abdominal aortic aneur} sm Bilateral lit dro- 
l^ uid obstruction of the proximal ureters were demonstrated On sur- 
moi il of the aneun sm both ureters were found to hate been encased m 
i-(, fibrous, aneun smal wall, with resulting ureteral obstruction The 
wcic freed and suliseciuent ptelograms showed the obstruction to hate 
lict cd 

>iulh un intact or dissceting aortic aiieurtsm will partial!} orcompleteh 

the renal artenes as thet course across the aneun smal sac, resulting m 

I- icported in the cases of lames, Halpnii, and Bebner 

t mmial nirot_ini,of Wostorn'=eplionof \mrncan Urolocical \»,ocntion SctUlc 
' \ Ji->0 10 j7 ’ 
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I 'Wish to thank Drs Isaacks and Compere, who "nere so kind in supplying me 
inth a historj-- of their case as n ell as shdes, and also for assistance I had, not 
only from my own office, but the roentgenological and pathological departments 
at Mercy Hospital, Denver 

1224 Republic Bldg , Denver 2, Colo 
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UEETERAL m’OL'^’EZMEXT BY AORTIC ANEURYSM 

J FREEM42\ CHASE 

From the Department of L rologu, Vmrcrsity of Southern California School of Medicine, Los 

Angeles, California 

Ureteral obstruction by abdominal aortic aneun smal disease is not common, 
despite the fact that the ureters are in close proximitj to the aorta, howeier, 
this obstructiie uropathi should be fulh appreciated, since the mcidence of 
abdommal aortic aneun sm is increasing as the longentv of the population is 
extended, mth an associated mcrease m the sei entj of degeneratii e vascular 
disease Furthermore, now that aortic aneun sms can be treated bv surgical 
excision, it is aU the more important to reahze that ureteral im oh ement mai 
be a comphcation m aortic surgen 

The majonti of aneun sms of the abdominal aorta are of arteriosclerotic 
ongm and are a manifestation of segmental arteriosclerosis, eien though the 
disease is generalized Most of them anse below the ongm of the renal artenes, 
are fusiform m character, and extend distallv to mi oh e the bifurcation Since 
the aorta hes to the left of the i ertebral colunm, earh growth of the aneuiy sm 
will be confined to this side bv aortic dilation and lengthenmg, howei er, as the 
aneurvsm mcreases m size, the bulk of the sac mai be found on the nght side 
Im oh ement of the common ihac artenes m conjunction with an abdommal 
aortic aneun sm can also occur With weakenmg of the mtima of the aorta there 
IS sphttmg of the 1 ascular coats and occasionalh perforation of other 
atheromatous plaques and finaUv the entire i ascular wall mai rupture, wath 
sccondan hemorrhage mto surrounding tissues This causes compression and 
displacement of adjacent organs and lessels with resultant disniption of their 
normal phi siological behaiaor 

The occurrence of ureteral obstruction bi an aortic aneun sm has been pre- 
laoush reported DeWeerd and associates demonstrated bilateral hi dronephrosis 
wath dilation of the upper third of each ureter m a patient wath ohguna, urenua, 
and a large, pulsating abdommal mass Bilateral nephrostonues were done and 
subsequent abdonunal exploration showed a large aortic aneun sm mto the w aU 
of which both ureters were incorporated 

In Shumacker’s case aimna deieloped wlule the patient was awaiting ad¬ 
mission for operatn e excision of an abdonunal aortic aneun sm Bilateral hi dro¬ 
nephrosis and obstruction of the proximal ureters were demonstrated On mr- 
gi( al remoial of the aneun sm both ureters were found to haie been eneised m 
the dcn=e, fibrous, aneun smal wall, inth resulting ureteral obstruction The 
ureters were freed and subsequent pielograms showed the obstruction to haic 
been rebel cd 

Occasionalh m intact or dissecting aortic aneun sm wall partialli or completeli 
0(1 hide the renal artenes a-; thei course across the aneun smal sac, resulting m 
uremia, as reported m the cases of Tames, Halpnn, and Bebner 

tmencan Urolopcnl Vs-onatioii Seattle 
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I Wish to thank Drs Isaacks and Compere, who were so kind in supplying me 
with a history of their case as well as shdes, and also for assistance I had, not 
only from my owm office, but the roentgenological and pathological departments 
at Mercy Hospital, Denvei 

1224 Republic Bldg , Denver 2, Colo 
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Eho'v\ed a. large aneurjsmal dilation of tlie aorta just belois tbe left renal arterj' 
(fig 1, A) The dilation extended down to the lower border of the third lumbar 
segment, ^\here the aorta became qmte markedlj narroaed 

On :March 23,1955, exploratorj laparotomj’’ as done bj the % ascular surgeons 
A large abdominal aortic aneurism -aas found, with e\ndence of much pen- 
artenal inflammation The aneurjsm extended from a level aboie the renal 
artenes doivn to and includmg the bifurcation of the aorta and both common 
iliac artenes for a distance of 10 cm The aneurj smal dilation of the left common 
iliac arterj' formed a dumbbell shape with the aneur> sm of the aorta In the 
depth of this dumbbell configuration the left ureter was found densety adherent 
and compressed It was decided not to attempt resection of the aneurj sm, be¬ 
cause of its extent, and urological consultation uas obtamed The left ureter 
was freed from the depths of its trapped position between the aneui^sms of 
the abdommal aorta and that of the left common diac The ureter u as trans¬ 
planted to a position antenor to the aneurysmal dilation At completion of 
surgerj cjstoscopj uas done and the left ureter a as easilj^ cathetenzed to 30 
cm and drained clear urme The catheter u as left indwelling 

FoUomng surgerj, ileus dei eloped and the output of unne diminished to be¬ 
tween 500 and 750 cc daflj, for 5 dajs The ileus subsided with gastrointestinal 
intubation and with this improiement the dailj urinarj output mcreased to 
1,900 cc bj the sixth postoperatii e daj The left ureteral catheter uas remoied 
on the twelfth postoperatiie daj, after making a withdraual pjelograni, which 
show ed some hi dronephrosis and delaj m dramage from the left kidnei (fig 1, 
B) Tbe patient was discharged on the fourteenth postoperative daj At this 
time the blood urea nitrogen was 17 mg per 100 cc 

The patient continued to liaie left lumbar pain On j\Iaj 21, 1955, he was 
readmitted to the hospital, when the pam m the back suddenlj became most 
SCI ere, and he had suffered marked weakness and collapsed On exanunation 
the pulse was weak at 120 per nunute The blood pressure was onlj palpable 
at 110 sistolic and the extremities were cool He was alert and co-operati\e, 
but apprehensn e The abdommal exanunation w as pertinent in the left lateral 
half of the imdabdomen a tubular, pulsating mass was palpated A tubular 
nias« was also present o\er the left iliac crest The abdomen was full, distended, 
and dull to percus'^ion The hemoglobin was 9 8 gm per 100 cc, red blood count 
3,570,000, and the heniatocnt 33 per cent cells Unnahsis was normal except 
for albuminuria and numerous hjahne and granular casts 

It was felt that the patient now had a spontaneous rupture of the aortic ab¬ 
dominal ancunsni Continuous transfusions of whole blood were gixen and he 
tcinporanlj iniproi ed, but IS hours after admission he expired A.n autopsj was 
not obtained 

Case 2 D R , a 53-^ear old white malesupcn,isor, was seen March 19, 195G 
with the following pertinent hist on 

In October 1955, aching pains gmdualh dc\ eloped in the lumbar region These 
p mis became worse and radiated into the abdomen antenorh and the inguinal 
regions His doctor obtained an mtraaenous pcclogmm that showed no ap- 
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Abdominal aortic aneurysm is not the sole vascular lesion capable of causing 
an obstructive uropathy A large arteriosclerotic aneurysm of the hypogastric 
arteiy was reported by Goodmn and Shumacker to have caused ureteral and 
bladder neck obstruction 

In addition to ureteral obstruction, it has been pomted out by Uhle and also 
by Rusche and Bacon that aortic aneurysms may simulate symptoms of pnmarj' 
urologic disease by hemorrhage into the penrenal areas from rupture of the sac, 
by displacement of the kidney and ureter by this hemorrhage, or the imruptured 
sac itself, and by a combmation of vertebral erosion and nerve root pressure in 
the lumbar areas 

In the followmg two cases, one or both ureters were mvolved by an abdonunal 
aortic aneurysm 


CASE REPORTS 

Case 1 C M , a 60-j'’ear-old salesman, was admitted to the hospital in March 
1955, complaming of achmg pains m lumbar region, mostly on the left side, for 
10 months The pam was of aching natuie and radiated around toward the groin, 
reheved by lymg down and aggravated while standmg There was a 25-year 
past history of thromboangutis obhterans, winch required amputation of the left 
lower extremity at midthigh in 1930 

Ph 3 ’-sical exanunation showed blood pressure 120/80 and pulse 84 The heart 
was not enlarged, had a regular smus rhythm, and no murmurs The lungs v ere 
normal The abdomen was soft, mthout tenderness or palpable masses Ex¬ 
tremities showed nonpalpable radial artenes and an absence of the left leg 

Laboratory findings shoved a normal urmalysis, except for a trace of albumin 
and a fev hjmhne casts The blood count was normal Blood urea mtrogen v as 
17 mg per 100 cc and blood chlondes 100 m/Eq per liter Potassium 4 0 m/Eq 
per hter 

An aortogram, made on March 8, 1955 to stud}^ the occlusive vascular disease. 
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parent excretion of urographic medium by the right kidney, and a delay in 
excretion from the left kidney The delayed films disclosed a large hydronephrotic 
sac The patient was adinsed to have further urological investigation, but inas 
much as the pain subsided, he did not return Smce that tune he continued v ork 
mg, but had anorexia and a v eight loss of 10 pounds Pour months after the 
imtial onset of symptoms, he v as now seen because of recurrence of pain and, 
in addition, urgency of unnation and some dysuna He gaA^e no history of le 
nereal disease and the blood Wassermann was negative 

A summarj'' of the physical findmgs shov ed the patient 5 feet 8 inches tall and 
he weighed 165 pounds The blood pressure was right arm, 140/80, left ami, 
128/76, m supme position The heart and lungs were normal and the abdomen 
showed no tenderness or any palpable masses or organs The kidneys were 
neither palpable nor tender and the back w'as normal, without tenderness The 
external gemtalia were normal and the pi estate gland showed a benign enlarge¬ 
ment 

Urological mvestigation at the hospital showed a normal unnal 3 '^sis, except 
for 8-12 white blood cells per high power field, and the unne cultures showed 
no growTh The blood nonprotem nitrogen w'as elevated to 78 mg per 100 cc 
The blood Wassermarm was negative Retrogmde kidney study under anesthesia 
showed advanced bilateral hydronephrosis, due to bilateral ureteral obstruction 
at a point 5 cm distal to the ureteropehnc junction (fig 2, A) The area of ob¬ 
struction m the ureters was symmetncal, 6 cm long, not displaced or distorted 
The distal thud of the ureters was noimal In the erect position there was no 
dramage from the kidneys and proximal 5 cm of both ureters Not until a 
catheter had been passed to the left kidney did mdigo carmme appear from that 
side and none ever appeared from the nght With anesthesia a large, firm, 
slightlj^ movable, midlme, famtlj’^ pulsatile mass could now be palpated m the 
epigastnum Gastromtestmal, colon, and chest radiological axaimnations were 
noimal Electrocardiographic studies were normal Vascular studies indicated 
abdommal aneurysm and no obstruction to the vascular system The penpheral 
vessels were unobstructed 


A diagnosis was made of probable aortic abdominal aneurysm wuth involve¬ 
ment and obstruction of the lumbar portion of the ureters Ureteral catheters 
were introduced to each kidney for dramage three dajm pnor to abdommal 
surgerj’^ m conjunction wnth the vascular surgeons At operation a large mass 
was found surroundmg both ureters and the aorta, extending from the renal 
artery^ level to the distal common iliac artenes The mass was resdient and 
palpably suggested synthetic rubber It w as chrome infiammatory in appearance 
and surrounded the aorta for a distance of 2 mches The biopsy showed chronic 


inflammation and fibrosis The ureters w ere identified at the lei^el of the common 
ihac artenes and traced upward The nght ureter was freed from deep within 
the encircling mass of laymred sheets of fibrotic tissue It w as then incised lonp- 
tudmall}" through its thickened fibrotic wall down to mucosa, to relieve tie 
constnetmg fibrosis of its wall The left ureter was freed more easily Uom its 
more superficial position wuthm the mass and likewuse incised longi u ma y 
The abdonnnal aortic aneurysm, together wuth its solid surroun mg i rous 




Fig 2 Ca5e 2 1 preoperatne retrograde p\cIogram?'how bilateral h\dronephro'is, 

ob'-trviction of '•egment of each ureter t)\ aortic aneurssm B relation of freed ureter^ (tapes 
idontif% ureter') to completed aortic homograft C -pecimcn of aortic aneurism 'hown in 
relation to lumbar ureters on piclogram 1) po~topcratne p\ clogram Bilateral In drone 
phro i« Ins been relicied 

connecti\c tis-uc, was removed and the segment of aorta was replaced wnth an 
arterial homograft (fig 2, B) E\amination of the specimen showed a prominent 
arteno'clcrotic aneurism nieasunng h cm in length, e\tending to the bifurca¬ 
tion of the (ommon illu artenes (fig 2, C) Encircling approximateh one-half 
of the (ircumfcreiice of the aneunsm was a largo mass of extensne collagen 
tonneitne tissue 2 to 5 cm thick 
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Ureteral catheters were left indwelling for 13 days, until a time iihen most 
urine came through the urethral catheter The average urinary output for the 
first 48 hours was 30 cc, the patient requinug hypotensive drugs to maintain 
the blood pressure and the uonprotem nitrogen rose to 145 mg per 100 cc On the 
second postoperative day unnary ontput increased to 825 tc and then was 
copious, averaging 2,925 cc per day from the left kidney, but up until the time 
the ureteral catheters were removed, the right kidney excreted but 19 cc average 
per day, with no excretion of phenolsulfonphthalem The nonprotein nitrogen 
dechned and by the fourteenth postoperative day it was 34 mg per 100 cc On 
the fifteenth postoperative day he was dismissed from the hospital 

The convalescence contmued good The nonprotein nitrogen was 34 mg per 
100 cc SIX weeks postoperatively He had moderate pyima with B proteus and 
E coh growth on culture, but was asymptomatic and returned to his usual 
work and activities Three months after the surgeiy an intravenous pyelognun 
was made, the nonprotem mtrogen being 37 5 mg per 100 cc Tins showed 
that the left kidney and ureter were normal in function and appearance, but 
the nght kidney was still showed poorly visuahaed, due to unpaired excretion 
of the medium On July 20, 1956, retrograde pyelograms were done Indigo 
carrmne faded to appear from the nght ureteral onfice dumig this study, excre 
tion from the left onfice was satisfactory The ureters were easdy cathetenzed 
Pyelograms showed that the bilateral hydronephrosis had been relieved and 
that the ureters were unobstructed (fig 2, Z>) Recovery seemed good and the 
patient has contmued asymptomatic 11 months postoperatively 

SUMMARY AND CONCLUSIONS 

Two cases of ureteral obstruction by abdommal aortic aneuiysms are pre¬ 
sented In one case, at abdommal exploration, the left ureter vas found to be 
displaced by the aortic aneurysm, which extended into the common iliac artery 
In addition to bemg adherent to the aneurysm wrU, the ureter ii as caught and 
compressed by the tno opposmg aneurysms of the common iliac and aorta 
Although the aortic aneurysm could not be removed, the ureter was freed and 
replaced from its entrapped location, to permit better diamage This did not 
afford as good a result as anticipated 

In the second case bilateral hydronephrosis resulted from nearly complete 
obstruction of a large segment of the upper ureters by an aortic aneuiysm Ex¬ 
tensive collagenous connective tissue forming the aneurysm wall had encased 
both ureters, obstructing them FoUownng preoperative ureteral drainage, the 
ureters were freed at the tune of excision of the abdominal aortic aneurysm and 
artenal homograft Surgery resulted m rehef of the azotemia and uicteral ob¬ 
struction, as shown by postoperative studies 

In cases of hydronephrosis of extrarenal ongw, ureteral obstruction by aneu¬ 
rysms of the abdommal aorta should be considered The ureters, w lion in\ oh ed, 
may be adherent, or even encased within the wall of the aueurjsni Hus possi- 
bihty should be regarded when one is confronted in surgery inth cases o non¬ 
suppurative retroperitoneal inflammatory masses in\ oh ing the ureter-., est le 
mass be the wall of an aneurj^sni 
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Since ureteral m\ oh ement mav be a compbcation of surgerv on large ab¬ 
dominal aortic aneui^-sms, preoperatire excretorr urograms rvould seem ad- 
^■lsable 

ISOl WUshtrc Bird , Los Anadcs 57 Cain 
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PERIURETERITIS OBLITERANS A RETROPERITONEAL 
INFLAMMATORY DISEASE 

WILLIAM P MULVANEY 

From the DepartmeiU of Urology, Good Sainarttan Hospital, Cincinnati, and the Division of 
Urology, College of Medicine, University of Cincinnati, Ohio 

In recent years reports of an unusual disease affectmg the retroperitoneal 
tissues surrounding the ureter have appeared m the hterature The lesion de¬ 
scribed has caused hydronephrosis by producing segmental compression and 
obhteration of the ureter It has been called penuretentis plastica, periureteral 
fibrosis, retroperitoneal mfiammation of the ureters and nonspecific hydrone¬ 
phrosis Similarities m both the descriptions and m the pyeloureterograms in 
these case reports mdicate a common entity The purpose of this paper is to 
unify the concept of the disease, report additional cases, desenbe the means of 
diagnosis, mdicate the choice of treatment and to theonze an etiologj' 

The term, penuretentis obhterans is suggested as best descnbmg the condition 
as it IS met with clmically 

Penuretentis obhterans may be desenbed as a unilateral or bilateral hydro¬ 
nephrosis and h 3 "droureter havmg as its cause a mass of inflammatoiy fibrous 
tissue compressmg and enveloping a segment of the mid ureter In 1948 Ormond 
first desenbed bilateral lueteral obstruction caused by inflammatoi.v tissue 
compression 

Vest and Barelare reported four cases in 1952 in a paper nhich suggested the 
concept of retropentoneal inflammation as a disease of the penureteral Ijmpha- 
tics Otheis have made reports citing examples of the disease 

CASE BEPORTS 

Case 1 A 51-yeai-oId baker ii as admitted to the hospital July 26,1953, because 
of backache, abdonunal pam, vomiting and recurrent p}aina of one year’s duration 
A 62-pound v eight loss had occurred The pertment findings were bilateral flank 
tenderness, mild prostatitis, microscopic pyuiia and hematuria, a shght eleimbon 
of the blood urea mtiogen and a hypochromic anemia The blood piessurewas 
180/100 Cj’^stofacopy and i etrograde pyelom eterographj'' were made the next day 
On August 5 exploration of the right ureter through a flank incision levealed a 
dense mass of fibrous tissue surioundmg a segment of the middle ureter for a 
length of 6 cm Bj^ follomng the ureter into this area the laj^er of fibious tissue 
could be dissected av.ay leaiing a contracted pale meter uhich vas all but 
obhterated The damaged section v as remoi ed mobilizing the redundant upper 
ureter The ends of the ureter uere spatulated aud ureteroureterostom\'- made 
o\ er a plastic ureteral catheter 

A v eek latei, because of fei er and tenderness m the opposite flank, exploration 
was carried out The findings in the ureter u ere identical UreteroL sis u as rcla- 
tuelj^ easj^ but the kidnej uas riddled inth abscesses and areas of gangrenous 

Read at annual meeting of Korth Central Section of American Urological \‘-qotiiition, 
Mackinac Island, Mich , August 29-31, 1057 
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pj elonephntis requiring nephrectomy Cultures of the tissues around the ureters 
and ureteral biopsj’^ vrere made in each instance Pyeloureterograms one and tu o 
jears later shoued no hydronephrosis The hjqiertension has not persisted 
Cultures of the tissue produced growth of B aerogenes and hemoljdic Staph 
albus, sensitu e to chloromj cetm Cultures of the prostatic secretion showed the 
same orgamsms (fig 1) 

Case 2 A 43-jear-old woman was admitted to the hospital on hlnA 19, 1955, 
because of nausea, ^onutmg, ankle edema, bilateral flank and abdominal pain 
with noctuna to fir e times nightlj The past historj was negatii e The blood 
pressure was 188/106 All urinalyses showed low specific gramtj and nncroscopic 
hematuria and pjairia There was a marked anerma The blood urea mtrogen 
laned from 53 to 76 mg per cent The chlondes, potassium and sodium were 
slightlj eleiated Chest and gastrointestinal x-raj's were normal Cjstoscopie 
stud} w as suggested at this time but declined Se\ en months later it w as agreed 
that the patient should ha\ e urologic exannnation Her condition had deteno- 
rated badly The blood urea nitrogen w as 150 mg per cent Retrograde p} elou- 
reterography on No\ ember 8 show ed segmental constnction of both ureters wuth 
In drouretei and hj dronephrosis (fig 2) Exploration on the nght side found the 
ureter imohed m fibrous tissue identical to that seen m case 1 Ureterolysis 
resulted m a ureter of adequate lumen Pyelostoni}’’ was used to ensure good drain¬ 
age Biopsj and cultures were made Paracolon mteimediate bacteria were found 
111 the peiiureteral tissues 
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PERIURETERITIS OBLITERANS A RETROPERITONEAL 
mFLAMAIATORA^ DISEASE 

WILLIAM P MULVANEY 

From the Department of Urology, Good Samaritan Hospital, Cincinnati, and the Division of 
Urology, College of Medicine, University of CincinncUi, Ohio 

In recent years leports of an unusual disease affecting the retropentoneal 
tissues surrounding the ureter have appeared m the hterature The lesion de- 
scnbed has caused hydronephiosis by producing segmental compression and 
obhteration of the uretei It has been caUed penuretentis plastica, periureteral 
fibrosis, letiopentoneal inflammation of the ureters and nonspecific hydrone¬ 
phrosis Similanties m both the descriptions and in the pyeloureterograms in 
these case reports indicate a common entity The purpose of this paper is to 
unify the concept of the disease, report additional cases, descnbe the means of 
diagnosis, indicate the choice of treatment and to theonze an etiolog}’^ 

The term, penuretentis obliterans is suggested as best descnbmg the condition 
as it IS met ivith clmically 

Penuretentis obhteians may be descnbed as a unilateral or bilateral hydro¬ 
nephrosis and hydroureter hanng as its cause a mass of inflammatorj’’ fibrous 
tissue compressmg and enveloping a segment of the mid ureter In 1948 Omiond 
first descnbed bilateral ureteral obstruction caused by inflammator)’' tissue 
compression 

Vest and Barelaie repoiLed four cases in 1952 in a paper ivhich suggested the 
concept of retropentoneal inflammation as a disease of the penureteral brnipha 
tics Others have made reports citing e\amples of the disease 

CASE HEPOIITS 

Case 1 A 51-year-old baker was admitted to the hospital July 26,1953, because 
of backache, abdominal pam, r omitingandreciurent p 3 'uria of one jmar’s duration 
A 62-pound weight loss had occuiied The pertinent findings were bilateinl flank 
tenderness, mild prostatitis, microscopic p 3 uina and hematuna, a slight elevation 
of the blood uiea mtiogen and a hypochiomic anemia The blood pressure u as 
180/100 Cystoscopy and letrograde pyelouretei ography v eie made the iicvt day 
On August 5 exploration of the right uretei through a flank incision revealed a 
dense mass of fibrous tissue suiiounding a segment of the imddle ureter for a 
length of 6 cm By follov mg the ureter into this area the la 3 mr of fibrous tissue 
could be chssected an ay leamng a contracted pale ureter vhich vas all but 
obliterated The damaged section v as remo^ ed mobilizing the redundant upper 
uretei The ends of the ureter were spatulated and ureteioureterostomv made 
over a plastic ureteral catheter 

A w eek later, because of fei ei and tenderness m the opposite flank, exploration 
w as carried out The findings m the ureter w ere identical Ureterob'sis w as rela- 
tiveb’’ eas 3 ^ but the kidney was nddled with abscesses and areas of gangrenous 

Read at annual mooting of North Central Section of American Urological Association, 
Mackinac Island, Mich , August 29-31, 1957 

410 



PERICHETEHITIS OBLrrEHA>’S 


411 


pTClonephntis requiring nephrectomy Cultures of the tissues around the ureters 
and ureteral biopsi were made m each instance Preloureterograms one and two 
\ears later showed no hydronephrosis The hi'pertension has not persisted 
Cultures of the tissue produced growth of B aerogenes and hemolidic Staph 
albus, sensitive to chloromi cetm Cultures of the prostatic secretion showed the 
same organisms (fig 1) 

Cafe 2 \ 4Ti ear-old woman wac admitted to the hospital on Mav 19, 1955, 
because of nausea, lonutmg ankle edema, bilateral flank and abdominal pam 
with nocturia to fit e tunes mghtb The past historv was negatii e The blood 
pressure vas 188 '106 All urmah ses showed low specific gra\'it\ and microscopic 
hematuria and pyuna There vas a marked anemia The blood urea mtrogen 
laned from 53 to 76 mg per cent The chlondes, potassium and =odium were 
shghtlv delated Chest and gastromtestinal v-rays were normal Cistoscopic 
studv was suggested at thi* tune but dechned ‘^ei en months later it t\ as agreed 
that the patient should hate urologic exammation Her condition had deteno- 
ratedbadli The blood urea mtrogen was 150 mg percent Eetrograde p\ elou- 
reterography on November 8 shoved segmental constriction of both ureters with 
hi droureter and hi dronephrosis (fig 2) Exploration on the nght side found the 
ureter miolied m fibrous tissue identical to that seen m case 1 I'reterolysis 
resulted m a ureter of adequate lumen Pvelostomi was used to ensure good dram- 
age Biop=o and cultures n ere made Paracolon intermediate bacteria n ere found 
in the fienureteral tissues 
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PERniRETERITIS OBLITERANS A RETROPERITONEAL 
INFLAAIAIATORY DISEASE 

WILLIAM P MULVANEY 

From the Department of Urology, Good Samaritan Hospital, Cincinnati, and the Division of 
Urology, College of Medicine, University of Cincinnati, Ohio 

In recent years leports of an unusual disease affectmg the retroperitoneal 
tissues surrounding the ureter have appeared in the literature The lesion de 
scribed has caused hydronephrosis by producing segmental compression and 
obhteration of the ureter It has been called periureteritis plastica, periureteral 
fibrosis, letropentoneal inflammation of the ureters and nonspecific hydronc 
phrosis Sunilanties m both the descriptions and m the pyeloureterograms in 
these case reports indicate a common entity The purpose of this paper is to 
unify the concept of the disease, report additional cases, describe the means of 
diagnosis, mdicate the choice of treatment and to theonze an etiology 

The term, penuretentis obliterans is suggested as best descnbing the condition 
as it IS met with climcally 

Penuretentis obhterans may be descnbed as a umJateral or bilateral hydro¬ 
nephrosis and hydroureter havmg as its cause a mass of inflammatorj^ fibrous 
tissue compressmg and envelopmg a segment of the mid uretei In 1948 Ormond 
first descnbed bilateral uieteral obstruction caused bj^ mflammatorj’- tissue 
compression 

Vest and Barelaie repoited four cases in 1952 m a paper nhich suggested the 
concept of retropentoneal mflanunation as a disease of the penureteral Ijunplia- 
tics Others have made reports citing examples of the disease 

CASE REPORTS 

Case 1 A 51-yeai-old baker n as admitted to the hospital July 2G, 1953, because 
of backache, abdominal pain, vomiting and i ecurrent pjuiria of one jmai’s duration 
A 62-pound n eight loss had occurred The pertinent findings n ere bilateral flank 
tenderness, mild prostatitis, micioscopic pjniria and hematuria, a slight elevation 
of the blood urea mtiogen and a hj^iochromic anemia The blood piessure vas 
180/100 Cj'^stoscop 3 '^ and retrograde pyeloui eterography n ere made the next da}' 
On August 5 exploration of the right uretei thiough a flank incision icvealed a 
dense mass of fibrous tissue suriounding a segment of the middle ureter for a 
length of 6 cm B}' following the ureter into this area the laj'cr of fibious tissue 
could be dissected awaj' leaxung a contracted pale uieter xxhich nas all but 
obliterated The damaged section nas remoxed mobilizing the redundant upper 
ureter The ends of the ureter xxere spatulated and uretcroureterostomj made 
ox'er a plastic ureteral catheter 

A xxeek later, because of fex er and tenderness in the opposite flank, exploration 
xxas carried out The findings in the ureter xxere identical UreteroljMs xxas rela¬ 
tively easj' but the kidney xxas nddled xxntli abscesses and areas of gangrenous 

Read at annual meeting of North Central Section of American Urological A.«oci.ilion, 
Mackinac Island, Mich , August 29-31, 1957 
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August 1955 re^ ealed hydronephrosis uith obstruction of the ureter at the pelvic 
bnm (fig 3) No other significant findings existed Exploration showed the typical 
fibrous tissue compression of the ureter m the midportion This u as easily excised 
from the ureter bj-^ sharp dissection A 2 cm segment appeared to be almost 
obhterated Segmental resection and anastomosis were made followed byrecovery 
She has remamed asjrmptomatic Urme and penureteral cultures produced a 
growth of B aerogenes 

OPERATHrE FINDINGS 4ND PATHOLOGV 

The midureter m each case v as enveloped bj’- a dense, matted, fibrous tissue 
mass (fig 4) It extended laterally over the postenor abdommal muscles and 
medially across the psoas muscle Anteriorty the peritoneum was adherent but 
could be dissected bluntly mthout much difficulty The fibrous tissue was ex- 
tremety dense and surrounded the ureter mtimatety The fibrous mass reportedly 
has been large enough to palpate through the abdomen m some cases It has been 
confused with neoplasm until biopsy has been made A cleavage plane could be 
developed b}^ foUowmg umnvolved ureter into the scarred area By blunt and 
sharp dissection the cnsp ngid tissue could be peeled from the strangulated 
ureter leanng the underljung ureteral wall pale, mdurated and edematous The 
lumen of the ureter was reduced m each case and almost obhterated in two 


t— 



1 
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Fig 4 Operative findings and dissection of fihrnns mnci i 

ureteroiireterostomj mass Segmental resection and 
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Unnary output from the right kidney was good but the uremia progressed 
With the patient in critical condition a left nephrostomy was made on November 
22 with the hope of reveismg the dominard course The patient died of uremia 
on November 29 

Case S A 26-year'Old woman had been treated for six attacks of pyelonephritis 
m the nght kidney over a five-year penod Retrograde pyeloureterography m 
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Fig 5 4. case emulating but probabh not representing penureteiitis obliterans 
Xonfunction on right Short constriction and fibroMs treated b\ Folea-i-plasta, post¬ 
operative result one a ear later 



Fig 6 Inadequate filling of ureter (left) 'unulates penuretentis. Complete filling (right) 
shoavs uniform dilatation 

Inadequate filling of the ureter m cases of ha droureter can simulate the disease 
(fig 6) Obauousla a good ureterogram is necessara 
Fmal diagnosis depends upon the operative findings of periureteral fibrotic 
masses encompassing and strangulating the ureter (fig 7) 

TREAXaiEXT 

A renew of the cases reported leads one to some general conclusions The first is 
that surgerr should not be delaa ed Response does not seem to be as good as in 
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Resection of these portions allowed use of ureter of adequate cahber for anasto 
mosis 

Biopsies of the ureteral wall and of surrounding fibrous tissue showed nearly 
identical findings “Dense, wavy, collagenous connective tissue was separated by 
pronounced interstitial edema The mterstices were infiltrated by lymphocytes 
and a few neutrophils There were focal aggregations of lymphocytes The 
inflammatory reaction is of nonspecific character ”* The pathogenesis of the 
disease would seem to be nonspecific response to infection There is no conunon 
denommator m the cases reported thus far nor any explanation for the localiza¬ 
tion of reaction in the nudureters It may be of significance to note that constric¬ 
tion of the ureters seems to occui at the pelvic bnm m females and somewhat 
higher m the male patients The association m our cases and others nuth bacteria 
commonly mfectmg the urmary tiact may mdicate an ascending infection There 
IS a lack of comcidental disease m other organs to unphcate a source Vest cited 
the demonstration by Parker that the lymph channels of the ureter are placed 
longitudmally m the adventitia and distnbuted mto the abdommal, common ihac, 
and hjqiogastnc lymph nodes He mentions pertinently that Kenneth Walker 
traced the migration of dye from the luethra to the upper ureter by way of the 
surrounding plexus of Ijunphatics Pigment mjected mto the base of the bladder 
was seen in the tissue around the ureter 48 hours later The periureteral tissue 
contamed inflammatory cells bearmg particles of dye while the uieteral wall did 
not, demonstratmg that lymphatic pathways do mast to explam the peouhar 
locahzation of the fibrosis Particles of dye placed m the utenne cervix show a 
similar collection in the lymphatics 

The bactena isolated are knowm to produce a nonspecific inflammatory reaction 
as seen m these cases and are encountered commonly m urmary tract disease 
Penuretentis obhterans therefore most likely ongmates from a lower genitoun- 
nary tract infection 

DIAGNOSIS 

The appearance of the lesion w'hen visualized by retrograde pyeloureterog¬ 
raphy can be said to be typical The use of a bulb t 3 q)e ureteral catheter gives bj 
far the best demonstration of the disease A good ureterogram is essential to 
assess the involvement accurately and to plan the surgical treatment Since it 
may be impossible to pass an ordinary ureteral catheter through the narrowed 
segment, the use of a bulb catheter may make a difficult diagnosis certain 
Neomycin added to skiodan is suggested to lessen the hazard of pyelography in 
these cases 

The finding of hydronephrosis with h 3 '^droureter in the upper third with seg¬ 
mental constnction of the midureter should suggest the diagnosis of penuretentis 
obhterans This may be unilateral or bilateral If unilateral, imolvement of 
the opposite side must be anticipated lozzi and Murphy treated a unilateral case 
and found the same process developing in the other kidne 3 ^ four months later 

An extremely short area of constnction is easiR^ confused woth stricture (fig 5) 

* Pathologi^ report of W T Collins, M D 
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Fio 7 A, penuretentia without gross fibrotic mass treated by lysis Obliteration bj 
fusiform fibrosis which may or may not represent tj’pical penuretentis obliterans S, re 
current nght pj'elonephntis demonstrates deformitj suggesting penuretentis obliterans 
Evploration not done to date 

plastic repair of the ureteropelvic juncture Secondly, azotemia indicates a poor 
prognosis Thirdly, the fact that the disease is often bilateral is a mandate for 
conservative and corrective sui-gery mstead of nephrectomy if at all possible 
Treatment m the past has consisted of nephrectomy, ureterolysis, lysis mth 
sphntmg, vithout splmtmg, with or mthout proximal drainage 

The density of fibrous reaction about the ureter causes serious concern in 
regard to possible recunence of obstiwtion if lysis alone is used The ureters 
are obviously damaged and if almost obliterated, segmental resection seems to 
offer the best hope for cure Howevei, lysis has given good lesults and no long 
term failures have been lepoited to our knowledge Time and experience will 
decide the preferred tieatment 

A retioperitoneal flank incision extended anteriorly was used Foniard re¬ 
flection of the peritoneum fiom the abdominal muscles gives good exposure of 
the kidney and uretei 

In segmental ureteral damage resection of the ureter is suggested The in¬ 
volved segment can be excised spatulating the ends aboi e and below The upper 
ureter is redundant and thus is of adequate length to bridge the defect Since the 
caliber of the upper end is greatei than that below, a linear extension of the 
spatula wnll pionde better approximation A pad of retropentoncal fat can lie 
placed oxmr the scarred area to protect the ureter p 3 mlostomy or nephrostomj 
can be made easily through the flank incision 

SUJEMART 

Retropentoncal mflammator}'' disease of the penureteral tissues causing 
segmental compression and obhteration of the mid ureters resulting in li^clro 
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Fig 7 A, periureteritis without gross fibrotic mass treated by lysis Obliteration bj 
fusiform fibrosis which may or maj not represent tj'pical penuretentis obliterans B, re 
current nght pj elonephntis demonstrates deformitj suggesting penuretentis obliterans 
Evploration not done to date 

plastic repair of the ureteiopelvic juncture Secondly, azotemia indicates a poor 
prognosis Thirdly, the fact that the disease is often bilateral is a mandate for 
consen'’ative and corrective suigerj’’ mstead of nephrectom3’’ if at all possible 
Treatment m the past has consisted of nephrectomy, ureterolysis, lysis mth 
sphntmg, mthout sphiitmg, with or without provunal drainage 

The density of fibious reaction about the ureter causes serious concern in 
regard to possible lecunence of obstruction if lysis alone is used The ureters 
are obviouslj'- damaged and if almost obhterated, segmental resection seems to 
offer the best hope foi cure Hon ever, Ij'^sis has gn en good results and no long 
term failures have been leported to our knon ledge Time and expenence mil 
decide the preferred tieatment 

A retroperitoneal flank incision extended antenorly nas used Fomard re¬ 
flection of the peritoneum fiom the abdominal muscles gnes good exposure of 
the kidney and uretei 

In segmental uretei al damage resection of the ureter is suggested The in¬ 
volved segment can be excised spatulating the ends aboi e and below The upper 
ureter is redundant and thus is of adequate length to bridge the defect Since the 
cahber of the upper end is greater than that belon, a linear extension of the 
spatula mil proi ide better approximation A pad of retroperitoneal fat can be 
placed oi^er the scarred area to protect the ureter Pi elostomy or nephrostomj 
can be made easih’^ through the flank incision 

SUMMART 

Retroperitoneal mflammator}^ disease of the penureteral tissues causing 
segmental compression and obhteration of the mid ureters resulting in hjdro- 
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Fig 7 A, penuretentis without gross fibrotic mass treated by Iwis Obliteration bj 
fusiform fibrosis which maj or may not represent typical penuretentis obliterans B, ro 
current nght pyelonephritis demonstrates deformity suggesting penuretentis obbtcrans 
Exploration not done to date 

plastic repair of the ureteropelvic juncture Secondly, azotemia mdicates a poor 
prognosis Thirdly, the fact that the disease is often bilateral is a mandate for 
consenmtive and corrective surgery mstead of nephrectomy if at all possible 
Treatment m the past has consisted of nephrectomy, ureterolysis, lysis mth 
sphntmg, vnthout splmtmg, vith or mthout proximal drainage 

The density of fibious reaction about the ureter causes serious concern m 
regard to possible recurrence of obstimction if lysis alone is used The ureters 
are obviously damaged and if almost obhterated, segmental resection seems to 
offer the best hope for cuie However, l3mis has given good results and no long 
term failures have been reported to oui knowledge Time and expenence wH 
decide the preferred treatment 

A retropentoneal flank mcision extended anteriorlj'- vas used Foniard re¬ 
flection of the pentoneum from the abdominal muscles gives good exposure of 
the kidney and ureter 

In segmental ureteral damage resection of the ureter is suggested The in¬ 
volved segment can be excised spatulatmg the ends above and below The upper 
ureter is redundant and thus is of adequate length to bridge the defect Since the 
cahber of the upper end is greater than that belov, a linear extension of the 
spatula ■wnU promde bettei approximation A pad of retroperitoneal fat can be 
placed over the scarred area to protect the ureter Pyelostom}^ or nephrostomj' 
can be made easily through the flank incision 

SUMaiART 

Retropentoneal inflammatory disease of the periureteral tissues causing 
segmental compression and obhteration of the mid ureters resulting m 13 ro 
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T\aLE 1 Tumors of ureter 
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Fig 1 


deformit\ m the lower portion of the right ureter (fig 1, jl) On Juh 28 a sub¬ 
total right nephro-ureterectomj was accomphshed 

A definition of terms should be mcluded' “Subtotal nephro-ureterectomj’ This 
term is used for operations that did not mclude remoi al of the mtramural seg¬ 
ment of the ureter ” ‘ Complete nephro-ureterectomi This group mcludes 
excision of the ureteral orifice inth lanable amounts of the contiguous lesical 
waU ” This is Culp’s defimtion 

The pathologic diagnosis i\as ‘ nght hj dronephro'is and a papillarx tumor 
15 cm from the nght kidne\ and located m the nght ureter ” On rmcroscopic 
examination the tumor was seen to be a papiUarj growth consisting of finer and 
coarser epithelial cells and occasional instances shomng squamous metaplasia 
and mitotic figure^ nhich were not frequent \n occasional prolongation of cells 
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PRHMARY TUMORS OF THE URETER CASE REPORTS 
L G WOOD AND G E HOWE 

Pnmaiy tumor of the ureter has always been considered a veiy rare disease 
but recent repoits in the literature suggest that it should be changed from the 
lare to the infrequent class The total number of primary mahgnant ureteral 
tumors as of July 1, 1954 is hsted at 454 cases, whereas 138 bemgn ureteral 
tumors have been reported in the hterature Unquestionably, many more cases 
of primary ureteial tumors have been encountered but not reported for vanous 
reasons We have had a private senes of mne piimarj’- meteral tumors since 1948 
Four of these patients were seen durmg the past 18 months 

It IS not the purpose of this paper to present an exhaustive review of the 
hterature of the multiple ramification of confhctmg views m ternunology when 
one ponders the problem of etiology Excellent lenews by Abeshouse,' Whit¬ 
lock,- Culp® and MacLean'* cover this subject thoroughly Instead we wish to 
present a critical analysis of rune cases of primary tumors of the ureter, including 
a reneiv of symptomatology, diagnostic techmques, treatment, pathology and 
penodic followup 

Table 1 is a representative summary of the cases and in general agrees with 
the hteiatuie as to age, side, and sex It should be pomted out that solitary 
papilloma has been classified as bemgn in spite of the fact that it is potentially 
a malignant tumor b}'' virtue of its tendency to develop into papillary carcinoma 
m untieated patients or to lecui in a malignant form m tieated patients The 
results of operative treatment of malignant ureteral tumois, as reported in the 
hterature, have been disappouiting from the standpoint of curabihty and lon- 
gexaty In our senes, one death Mas due to caicmoma of the ureter, in none of 
the otheis has a lecuirence been demonstrated 


CASE ItEPOUTS 


Case 1 I j\I (Hosp No 56-6937) A 68-yeai-old white M’oman Mas seen in 
Rojml Columbian Hospital on July 20, 1948, Muth a four-month lustorj'^ of right 
flank pain and hematuiia Repeated uimalyses shoMed gross and microscopic 
red blood cells An intravenous pyelogiam shoved a nonfunctioning right kidney 
On cystoscopic examination the operatoi m as unable to pass a ureteral catlieter 
moie than 10 cm up the light uretei, aftei Mhich blood came from the right 
ureteial oiifice Retrograde pyelograms demonstiated a t 3 ^pical goblet-shaped 
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The tumor uas destro 3 ed bj electrocoagulation On No\ ember 16, another 
C 3 stoscopi rei ealed a small recurrence measunng less than one-half centmieter 
m diameter just lateral to the left ureteral onfice Thus uas again destro 3 ed b 3 
electrocoagulation 

It uas noted that a small papillate groirth protruded from the left ureteral 
orifice uheneier ureteral penstalsis took place On Noc ember 21 c 3 'stoscopic 
exanunation and retrograde p's elograph 3 ’^ i\ ere repeated Again, a small papillar 3 ’^ 
projection uas seen protrudmg from the left ureteral orifice Howeier, the left 
kidne 3 and the remamder of the ureter appeared normal Further operatne 
procedures u ere dechned b 3 the patient because of sei ere angmal attacks On 
jNlarch 28, 1951, another C 3 stoscopic exanunation faded to re’s eal an 3 ’^ emdence 
of tumor in the bladder Hou es er, the small papdlar 3 tumor was again noted 
protrudmg from the left ureteral onfice and therefore a fulgurating tip was 
inserted I}-) cm up the left ureteral onfice and the uhole area thoroughl 3 '^ ful¬ 
gurated Followmg this left ureteral meatotom 3 was performed isith the Kearns 
knife Another checkup M as made October 30 Xo recurrence is as noted Retro¬ 
grade p 3 'elograms and ureterograms show ed no abnormaht 3 ’^ Antenor m-s ocardial 
infarction developed Ianuar 3 28,1952, and he died three da 3 'S after adrmssion to 
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was located m the more superficial portion of the muscularis but generallj 
speaking infiltration was shght This would appeal to be a grade 2 malignancy 
(fig l.-B) 

The patient has continued to enjoy a full and useful life for the past eight and 
one half years and at the present tune is free of any urinary symptoms and/or 
tumors of her gemtourmary tract 

Case 2 ME (Hosp No 11829, V G Hospital) A 64-year-old i\ lute iioman 
was admitted to the Vancouver General Hospital on Febiuary 26, 1950, mth 
a three-month history of pamless hematuria On February 28, cj^stoscopic 
exammation and retrograde pyelography demonstrated a goblet-shaped filling 
deformity m the lower end of the right ureter, much the same as m figure 1, A 
On March 2, a subtotal nephro-ureterectomy was performed 

The pathologic diagnosis was hydronephrosis and a tumor of the Ion er third 
of the right ureter Microscopic examination revealed a veil differentiated 
transitional cell carcmoma iwth cells regular m type but mitoses present indi- 
catmg active gi ondh Shght superficial infiltration of the submucosal layer n as 
present and no tumor was seen m the muscular layers or the attached serosal 
tissue (fig 2, and note “squamous metaplasia”) In addition it nas noted that 
4 cm normal distal ureter was present For the past seven years the patient has 
been free of symptoms referable to her urinary tract and has had no recurrence 
of tumor 

Case S H S (Hosp No 1920) A 63-year-old white man vas seen at a con¬ 
sultation m St Vmcent’s Hospital on June 14, 1950, mth the complaint of 
painless hematuria vhich had occurred thiee times dunng the past five months 
In addition it was noted that pnor to the past six months he had suffered a 
posterior myocardial infarct On June 17, cystoscopic examination revealed an 
area of carcmoma 1 cm m diameter that surrounded the left uietcrnl orifice 
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Fig o 


venous urograms performed elsenhere m the Prormce shoned a nonfunctioning 
nght kidne} She i olunteered the additional histon, that she had had one attack 
of painless hematuria four j ears earher Phj sical examination n as not remarkable 
except for mild nght costoi ertebral angle tenderness Uruiali sis shoii ed 10 to 12 
red blood cells per high ponered field On Xoi ember 14, at cistoscopx, nght 
h} dronephrosis n as noted, due to an obstruction 2 cm beloii the ureteropelnc 
junction (fig 5) On Xoi ember 18 a subtotal nght nephro-ureterectomj' was 
performed ^Microscopic examination of the upper portion of the nght ureter 
rei ealed a nodule underhung the ureteral mucosa on one side and completely 
replacmg the muscular and other laxers of the naU m this part The nodule was 
composed of hjahn matenal (fig 6, -4) On stairung with ^lasson’s tnchrome 
method the section iias found to contain a mixture of smooth muscle and fibrous 
connectii e tissue confimung the diagnosis of leiomj oma of the ureter (fig 6, B) 

Comment This is a bemgn tumor and demonstrates that lueteral tumors can 
ml oh e am of the lai ers of the ureteral nail The patient has been ii ell and free 
of smiptoms follomng operation 

Case 6 HR (Hosp Xo S5&-2705) A 57-xear-old mau i\as first admitted to 
Mount St Joseph’s Hospital on Februari 19, 1956 He gai e a histon of gross, 
total, pamless hematuna three neeks earlier Since the imtial episode of hema¬ 
turia, his unne had been port mne in color and had contmued to be painless 
Phj sical examination n as mthin normal hmits except for mam red blood cells 
in the unne On Fcbnian 20 cxstoscopie exaimnation and retrograde pxelog- 
raph\ rc\ ealerl left In dronephrosis and a suggestion of se\ eral radiolucent areas 
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the hospital Autopsy disclosed no endence of carcinoma in the genitourinary 
tract 

Case 4 RA (Hosp No 43352) A 19-yeai-old uhite man ivas admitted to the 
Vancouver General Hospital on Februaiy 25, 1951, complaining of painless 
hematuria of 10 days’ duration He gave a histoiy of having one other similar 
attack two years previously A prenous cystoscopy on Februarj^ 19 shoved a 
filhng defect m the lover half of the left uretei (fig 3, A) Thenght kidne}’' vas 
normal as were the bladdei and urethra The opeiator vas unable to pass the 
catheter beyond the 15 cm level Therefoie, an intravenous urogram on Feb 
ruary 21 shov ed noimal kidneys and again a filling defect m the lower third of the 
left ureter On Alaich 1, an exploration of the entiie left meter vas peiformed and 
a gelatinous mass vas felt inside the ureter The ureter was then opened from 
the ureteropelvic junction to the brim of the pehus and a tumor noted, attached 
to the mucosa of the ureter at the ureteropelvic junction and extending dovn to 
just above the bladder The tumor vas heed by shaip dissection and removed 
The uretei v as then closed over a catheter and the kidnej^ and uretei left intact 
The tumor v as lecognized as a polyp (fig 3, B ), it measured 16 cm in length and 
2 cm in vndth at its distal end On microscopic examination the central portion 
consisted of loose fibrous connective tissue mth large dilated blood i essels and 
vas covered by regular transitional cell epithelium vnth no eiidencc of malig¬ 
nancy (fig 4) This vas a benign uieteral pol}!! resembling in many respects a 
nasal polyp The patient has been v ell the past six 3 mars v ith no eindencc of any 
damage to his urinary tract on either side 

Case 5 RB (Hosp No 143257) A 45 - 3 mar-old vhite voman vas admitted 
to Vancouver General Hospital on November 13, 1953, vith a histor\ of tvo 
attacks of nght p 3 mlonephritis over the preceding tv o 3 mars Foui v ceks before 
being seen she had s 3 mptoms of severe C 3 "stitis vnth right flank pain Tvo infra- 
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Fig 7 

measuring cm at its base and located on the floor of the bladder between 
the ureteral orifices This was resected and the diagnosis uas anaplastic tran¬ 
sitional cell carcmoma of the bladder, m\ asn e and grade tu o in nature 
Comment This demonstrates the importance of foUouTip stoscopic exami¬ 
nations 

Case 7 EJI (Hosp Xo 235321P) A 71-\ ear-old white uoman uas first 
admitted to the Vancouier General Hospital on Ma^ 19, 1956, complaimng of 
pain m the nght costo\ ertebral angle, and heniatiina Her snnptoms, intemnt- 
tent m nature, dated back eight months Phi sical exanunation was normal ex¬ 
cept for a fullness in the right flank and nght lower quadrant Urmah sis showed 
20 to 30 red blood cells per high powered field On !Mai 19, at ci stoscopi, the 
bladder and left kidne\ were found to be normal Howei er, attempts to pass a 
catheter up the nght ureter and to use aanous bulb catheters to mject die up 
the nght ureteral onfice i\ ere unsuccessful Bmianual i agmal and rectal exam¬ 
ination at the tmie of cistoscopi reiealed a hard, fusiform mass ruiimng up 
along the course of the nght ureter On Mav 22 complete nght nephro-ureter- 
ectomi was performed The entire ureter was found to be fiUed uath tumor tissue 
^Microscopic exanunations of sections from the distal end of the ureter re\ ealed 
that the i\ all of the ureter was extensn eh infiltrated bi proliferating masses of 
malignant transitional epithehal cells Clumps of tumor cells u ere present m the 
thin-uailed \essels The kidnei was hidronephrotic (fig S) She uas re-adnutted 
to St ^lncent’s Hospital on JiUi 7 mth abdominal distention On Inh 17 an 
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Fig 9 


abdonuiial paiacentesis showed cells consistent with adenocaicinoma on I’ap- 
amcolaou stain On Tuly 23, at the famil 3 '^'s insistence, an abdominal laparotom} 
was done and levealed diffuse carcinomatosis Right retroperitoneal biop ‘>3 
disclosed anaplastic tiansitional cell carcinoma, probabR^ originating from the 
meter The patient e\piied Jul 3 24 

Comment Death occuired 11 months after the first S 3 mptoms of hcmatiiii i 
and nght costoc ertebral angle pain, or 2},'i months after the surgical procedure 
This is the onl 3 ’' death in oui senes due to caicinoma 

Cases WAI (Hosp No 250389) A 39-yenr-old white man was fii-^t admit ted 
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to A ancom er Hospital on August 20, 195G, coniplaimug of painless hematuria 
He had had three attacks of hematuna since June 1956 Phjsical examination 
was not remarkable and urmahsis i\as aPo \nthm normal hnuts On August 27, 
c\ stoscopi disclosed that the bladder was negatn e, left retrograde pj elographi 
shon ed mild hj dronephrosis and a petuhar, irregular point of obstruction at the 
peh lureteral junction (fig 9) A ureterogram, obtained mththe use of the Braasch 
bulb, demonstrated a ti-pical goblet-sliaped filling defomnt^ m the upper third 
of the left ureter, consistent mth a papillari tumor of the ureter On 4ugust 30, 
a left subtotal nephro-ureterectom\ uas performed On opening the specimen it 
Mas noted that there Mas a fronded structure arising from the upper ureter (fig 
10) Microscopic cxanunation shoMcd good differentiation of transitional cells 
and no e\ idence of submiico'-al infiltration (fig 11) The (diagnosis m as transitional 
cell papilloma of the ureter and mild In dronephrosis This Ma« classified under 
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benign tumors in our seiies, but knouung full i\ ell that it i\as potentially a malig¬ 
nant tumor, we asked the patient to return for further surgerj-^ He u as readmitted 
to hospital and on December 11 the remainder of the left ureter and a portion 
of the contiguous vesical wall uere lemoved Pathologic specimens shoued no 
evidence of a pathological process m the uretei The patient has been free of 
symptoms for 10 months foUouung surgery 
Case 9 EF (Hosp No 79842) A 69-year-old vhite voman v as adimtted to 
Vancouver General Hospital on Novembei 5, 1956, complaimng of painless 
hematuna of six veeks’ duiation She also gaim a history of frequency and 
symptoms of cystitis, vliich had been piesent m 1952 On April 24 of that jmar 
a cystoscopic examination with letiograde study revealed normal kidneys and 
no evidence of pathological piocesses in her bladdei or urethra On October 23, 
just before her present admission, a cystoscopic examination again vas negative 
Hom evei, the left ui eteral catheter could not be passed beyond the 7 cm mark 
A left bulb uieterogiam demonstiated a tumor m the lower third of the left 
uietei (fig 12) Physical examination undei anesthesia revealed a small mass in 
the left lover quadrant measuimg 2 cm m diameter and 4 cm m length On 
November 6, a subtotal left nephro-ureteiectomy vas perfoimed Gross path¬ 
ologic examination of the specimen shoved left hydronephrosis and a tumor of 
the lowei third of the left ureter (fig 13, A) IMicroscopic sections shoved a veil 
differentiated transitional cell caicinoma vuth occasional mitotic figures There 
v^as extensive infiltration of the wall of the uretei In one area there was a focus 
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of trausitioml cell carcinoma more anaplastic and undifferentiated than the 
rest of the tumor (fig 13, B) For the past se\eu months follomng surgen the 
patient has been well and aside from slight frequenci of urmation, nhich re¬ 
sponded nell to \esical imgations mth clorpactm, she has had no s\Tnptoms 
referable to the nnmn srstem Xo demonstrable eridence of recurrence has 
been noted 

sonuRi co^cL^sIo^s 

Xme cases of prmmr\ tumors of the ureter h^^ e Ijcen presented Tu o of these 
u ere dcfiniteh bcmgn and one u as classified as benign, although the pathologic 
diagnosis u as benign papilloma of the ureter The authors realized that this u as 
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potentially a malignant tumoi b3'- ^^ltue of its tendency to develop into a papil- 
laiy carcinoma, and peiformed complete nephio-ureteiectomj'- The remainiug 
SIX veie defimtely cases of tiansitional cell carcinomas of the meter and vero 
treated as follow s One bj'- complete nght nephro-uieteiectom3’-, the only patient 
who expiied months aftei the diagnosis was made, one b3'' fulguiation of the 
tumor m the uieteial oiifice, the patient expiied eight months latei fiom myocar¬ 
dial mfaiction, no evidence of tumoi was found at autops3^ The remaining four 
were tieated by subtotal nephro-uieteiectomy and all aie aln e and well witiiout 
demonstrable ewdence of gemtouiinaiy disease at this time The period of 
elapsed time aftei opei ation in these lattei foui cases has amried from eight and 
one-half yeais to six months ^Tnle we believe that the opeiation of choice for 
a malignant tumoi of the uretei is a complete nephro-uieterectom3, i c, re 
moval of the kidne3’-, uietei and contiguous bladder wall, excellent lesults liai'e 
been obtained m selected cases by a subtotal nephio-ureterectom3’^, i e , remmal 
of the kidney and uietei to the bladdei wall The pooi lesults of opeiative treat¬ 
ment of malignant uieteial tumois, as lepoited m the hteiatuie, need not dis¬ 
courage the uiologist Sereial principles can be laid down as a guide to early 
diagnosis 

A diagnosis of uieteial tumoi is best made b3" C3'stoscop3'' and a bulb pyelo 
uieteiogram One should alwa3"s do this procedure in an3’' case of unexplained 
hematuria 

Papillai3’' caicmoma of the uieter m all oui cases showed a goblet shaped filling 
defect 

■\^nienevei pain is due to a uieteial tmnoi, hydionephrosis is present E\ciy 
case of hydionephrosis should be checked foi the possibiht3’’ of uieteral tumor 

The authors can onl3" leiteiate by quoting the following passage from Abes- 
house “One should lemembei that infiltintmg uretei al neoplasms aie frequently 
diagnosed as stiicture of the uietei and strictuie of the ureter with accompan3ing 
h3’^dionephiosis is iaie m patients of the caremoma age gioup For all intents and 
purposes, stiictuie of the lowei thud of the uietei in this age group should be 
legal ded as malignant until pi oven otheiwise ” 
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TOPICAL AXESTHESL^ OF THE ^-ESICAL MUCOSA AS A TOOL 
FOR THE ^LAN'AGEMEXT OF THE XEUEOGEXIC BLADDER 


ERXEST BORS 


From the Parapelma Semce of the T eteram Admtmslratton Hospital Lona Beach Caltiomta 
and the Department of Siiraenj {Urology'), School of Medicine I nirersitij of California a( 

Los dnacles, Calif 


The reciprocal inneiaation of the smooth vesical detrusor muscle and of the 
muscles of the peine floor is well knoivn, hut it is not known whether 
the -v esical mucosa is reflexlv linked with the detrusor and peine floor muscles 
The existence of such reflexes was reported in detail elsewhere ^ This presenta¬ 
tion deal=: with the practical apphcation of vesical mucosal spmal reflexes 
In our prenous mvestigation on paraplegic patients, stimulation and anes¬ 
thesia of the 1 esical mucosa with ice water and pontocame were done and the 
responses of the detrusor and peine floor musculature were recorded bv means 
of sphincterometrv and c\ stometn , bv electromi ographi of the anal sphmeter 
and b\ determination of bladder function with capacity residual tests The 
sphmeter am was selected as a representatn e of the peine floor musculature 
and a significant participant m the bulbocai emosus reflex which is an important 
mdicator of somatomotor actintv of the conus meduUans Ice water has been 
found to be a potent mucosal stimulus and mdicator of insceromotor actintv 
of the conus meduUans m patients with upper motor neuron lesions 
Two direct reflex arcs vere reported (fig 1) one from mucosal receptors to 
the sphmeter am (nscero-somatomiotor) and the other from mucosal receptors 
to the detrusor (nscero-nsceromotor) In addition, it vas thought that the 
mucosal receptors were also iniohed mdirecth bi a feed-back mechamsm m 
the foUowmg reflex arcs Detrusor-detrusor, peine floor-pelnc floor, detrusor- 
pelnc floor, and peine floor-detrusor The duect reflex arcs v ere caUed extero- 
ceptn e because the afferent impulses ongmate m mucosal receptors, while the 
mdirect reflex arcs were caUed propnoceptii e because theu afferent impulses 
started in the musculature of the detrusor and peine floor, respectn eh The 
c\-terocepti\ e arcs were behei ed to hax e a modulatmg effect upon the propno- 
ceptiie arcs and upon them=ehes, the latter became apparent from the fact 
that stimulation or anesthesia of the muco=al reteptors changed responses of 
the bulhocai emosus reflex 


XLXTERlAn XXD XIETHODS 


One hundred tuentj-four patients with spmal cord lesions were treated, 112 
had traumatic cord damage at \anous lex els of the neuraxis below C-5, and 12 
had nontraumatic affections, such as multiple lesions, combmed degeneration, 
tabes tumor, radicuhtis, and partial aplasia of the sacrum One hund^ tw entx'- 

onc patients had upper and three patients had lower motor neuron le'uons 


w P^-'d -Jla^ualm^iDcoftte-icrn'^ctionof Vmpnean L rological \.-.onation 
»»a>n Ma'v 1 >04 

■ Bor^ Emc-t and Bbnn K A Spinal reflex actintx from the vesical mucosa m nar- 
iplemc patients X M \ Xrch of Neurol AP-\chiat 76 130-354 IQ 57 ^ 
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Fig 1 Sacral spinal refie\ps from bladder to detrusor and striated muscles of pelvic 
floor (A M A J Neurol i'Psjchiat , 78 339-354,1957 ) 


Pnoi to the instillation of 2 or 3 ounces of a 34 per cent aqueous solution of 
pontocaine, the residual unne and capacity of the bladdei nere determmed 
Tile pontocaine remained in the bladder foi 10 minutes and nos then drained 
Another residual-capacity test m as done after one hour, and again after 24 hours 
The tjpe of loiding uas obseived, uhether by iefle\, evtrmsic prcssine (ab¬ 
dominal or manual) or a combination of both The fluid intake uas regulated 
by giMug the patient one glass of uatei everj’'hour during uaking hours 

RESULTS 

Of a total of 124 patients, 35 (28 per cent) responded so uell to the procedure 
that they became catheter free, the lesults uero good m 29 (26 per cent) of the 
112 tiaumatic cases and in 6 (50 per cent) of the 12 nontrauraatic cases 
Since our first lepoit of 36 patients, an additional senes of 88 patients uas 
studied, composed of 78 cases of tiaumatic and 10 cases of nontraumatic 
ongni Tu ent 3 ’'-fii'e (32 per cent) of the traumatic cases and 4 (40 per tent) of 
the nontraumatic cases became catheter free, 1 c, a total of 29 (33 per cent) 
patients, uhile two additional patients shoued so much improvement that the 
catheter could be temporal 1 I 3 ’' remo\ed The level or the extent of the lesion uas 
irrelevant in regard to the result in the cases uith traumatic lesions 
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\mong these S8 patients, the bladder balance became temporanl\ good in 
36*(41 per cent), became worse m 9 (10 per cent), complete retention remained 
unchanged m 21 (24 per cent), and a mixed response, i e , unprovement or 
worsemng of the bladder balance on repeated treatments, occurred in 23 (26 
per cent) patients 

Yoidmg br reflex contraction of the detrusor occurred m 40 (45 per cent) 
patients, bv a combmation of reflex and extrinsic pressure m 10 (11 per cent) 
bv exclnsiA e extrmsic pressure m 12 (14 per cent), and a a arrung tr'pe of a oidmg 
on repeated exammations m 5 (6 per cent) patients XiventA -one (24 per cent) 
patients faded to a oid at all 

The capacitc mcreased m 28 (32 per cent) patients, decreased m 32 (35 per 
cent), remamed unchanged in 2 (2 per cent), Avas A-anmg on repeated examina¬ 
tions, 1 e , mcreased or decreased, m 23 (26 per cent), and Avas not detemnned 
in 3 (3 per cent) patients 

nurtA -four patients m this senes of 88 underu ent, on different occasions, 
topical pontocame, pudendal and sacral nen e anesthesia The best response 
Avas obsen ed m 10 (29 per cent) Avith topical pontocame, m 6 (IS per cent) Avith 
pudendal, and m 8 (23 per cent) Avith sacral anesthesia Equal responses Avere 
achieAed m 8 patients Anth pontocame and pudendal nene anesthesia, and 
m 6 AAith pontocame and sacral anesthesia 

TAventA -Aa e patients m this senes of 88 undenvent one or tu o transurethral 
resections of the a esical neck AAith pnor and subsequent pontocame anesthesia 
In scAen of the 23 patients AAuth traumatic lesions, a permanent good bladder 
balance resulted after resection and follou-mg topical anesthesia, AA-hile the tuo 
patients Anth nontraumatic lesions did not respond to the treatment Transure¬ 
thral resection AAith subsequent pontocame anesthesia is thus responsible for 
7 (8 per cent) of the 29 (33 per cent) patients AAith good permanent bladder 
function AAuthin the senes of 88 patients 

Discrssiox 

A beneficial effect of pontocame anesthesia Avas obtained m 35 (28 per cent) 
of 124 cases This is a better result than aabs obsen ed m our prenous studr 
Avhen onlA 6 cases became catheter free Making alloirance for the facts that 
bladder trauung AA-as used, and that spontaneous estabhshment of bladder 
function IS occasionallA sudden, the striking cAudence reniams that the same 
bladder, Aiheu tested before anesthesia, did not function but did so alter ponto¬ 
came instillation In some instances this happened after onh one treatment 

The mechanism of the effect consists of a reduction of mucosal impulses 
Avhich leads to the remoAal of oa er-facihtation and, therefore, to relaxation of 
the pehnc floor musculature, so that an equilibnum between expulsiAe and 
retentue forces is created One must premme that m those cases Avhich respond 
equallA Avell to pontocame and pudendal nen e anesthesia, the exteroceptiA e 
and propnoceptiAc impulses are of about equal magmtude m regard to the 
dehcate balance m the spinal cord In the instances m AAhich mucosal and sacral 
nene ane-thesia had a smiilar effect, perhaps the combined extern- and propno- 
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ceptive affeient impulses in the sacral nerves veie of greater importance than 
merely the efferent to the pehnc flooi, because pudendal anesthc'nn had failed 

The effect of mucosal anesthesia n as superior to that of sacral uen^e anesthesia 
vhich vas, in turn, supenor to that of pudendal anesthesia, in the 34 cases in 
which all three methods vere used This fact, togethei ivith the obsen'ntion 
that even tvo patients mth lower motor neuron lesions responded favorahlj' 
to topical anesthesia, suggests that m addition to the sacral mucosal reflex arcs, 
sinular lumbar mucosal reflex arcs exist, impulses from the mucosal receptors 
would then be recruited by the lumbar spinal coid into an efferent outflow to 
the hssosphincter of the bladder 

This pioblem needs furthei study, because, if coriect, it would also extend 
the scope of the mechanism of pontocaine action m cases with upper motor 
neuron lesions Inasmuch as the sacral and lumbar afferents carrj’' stimuli from 
mucosal leceptom, it would seem likely that a combined relaxation of the lisso 
and rhabdosphincters may lesult fiom this interruption of the afferent limbs of 
the leflex arcs, thus the numencally better effect could be undemtood which 
follow s topical anesthesia in companson wuth the other tw o methods, i e , pu¬ 
dendal 01 sacial nene anesthesia, which act only upon the sacral reflex arcs 
This xuew receives further suppoit bj' the observation that topical anesthesia is 
beneficial followung transurethral resection of the vesical neck, when this alone 
was insufficient to establish bladdei function by ieducing the muscular power 
of the hssosphincter A smnlar expeneuce has been made w ith the combination 
of transurethial lesection and pudendal anesthesia However, there is this dif- 
feience that pudendal anesthesia causes only relaxation of the cloacal part of 
the pehic floor muscles while topical anesthesia lelaxes the entire musculature 
of the peh ic flooi, including its caudal part, i e , thelei atorandcocc 3 'geaI muscles 

4mong 88 patienta, topical anesthesia caused a tempoiaiy, balanced bladder 
function in 41 per cent, but a peiTnanent one m onlj" 33 per cent Unfortunateh, 
anatomical conditions preclude a surgical attack upon the mucosal afferents iii 
contiadistiiiction to pudendal or sacral nerve procedures Therefoic, there is no 
w aj"^ of converting a temporarj^ into a pei manent good result 

The tjTie of loidmg among 88 patients was pieponderantl}" leflex, winch 
confiims the pieMouslj’’ reported observations on cj'stometrj'' that autonomous 
and reflex contractions of the bladdei aie not altered Iw topical anesthesia al¬ 
though the tone deci eases 

Theie remains a wide field of open Cfuestions such as Wij'^ did 24 pci cent of 
the 88 patients fail to respond to topical anesthesia’ "UffTs did topical anesthesia 
hare an unfaiorable effect on 10 per cent of the cases’ T^Tl 3 was the effect 
fac orable at one time but unfax orable at another, m 25 per cent of the patients’ 
These pioblems merit furthei m\ estigatioiis So far, onb few attempts hax e been 
made, and fewer xet x\ ere successful to combine topical with pudendal inestlicsia, 
and none has been made to c ombine saeial w ith topical anesthesia, 3 et, it seems 
logical to embaik on such xentures on theoretical grounds Sacral anesthesia 
attacks the detrusor and striated muscles of the pelxic floor, but does not alter 
the hxpothetical lumbar leflex au of the lissosphineter The effect of pudendal 
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anesthesia is confined to the propnoceptne afferents and efferents of the cloacal 
part of the pehnc mascidature, nhile additional topical anesthesia affects reflexl^ 
also the caudal part of this muscle group and possiblv the hssosphmcter There¬ 
fore, such combmed methods maa ehmmate mdirecth inhibiton mipulses on 
micturition if the\ emanate from combmed exteroceptn e and propnoceptive 
over-facditation of both sphincters 


SUMAI\RT 

Topical mucosal anesthesia of the bladder wath two or three ounces of a }-i 
per cent aqueous solution of pontocame for 10 rmnutes, is a simple office pro¬ 
cedure 

This method estahhshed or restored bladder function m 28 per cent of 124 
patients, of whom 112 had traumatic and 12 had nontraumatic spinal cord 
lesions 

Primanlc densed for the treatment of patients cnth upper motor neuron 
lesions, it mac also benefit cases cvath lower motor neuron lesions 

It was found to be of c alue m sec en of 25 patients ccath a preceding transure¬ 
thral resection of the c esical neck, which alone did not estabhsh bladder fimction 
anous theoretical aspects of the method are discussed in the light of past 
and present expenence, and based upon these theones, combinations of topical 
anesthesia cnth pudendal and sacral nene anesthesia are proposed for future 
stride 
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ceptive affeient impulses m the sacral neives iveie of gieater miportauce than 
meiely the efferent to the pelvic flooi, because pudendal anesthp'=^n had failed 

The effect of mucosal anesthesia was supeiioi to that of sacral nen^e anesthesia 
which V as, m turn, supenoi to that of pudendal anesthesia, in the 34 cases in 
which all three methods weie used This fact, togethei vnth the obsen'ation 
that even two patients mth loner motor neuion lesions responded favorably 
to topical anesthesia, suggests that m addition to the sacial mucosal leflev arcs, 
similai lumbar mucosal reflex aics exist, impulses fiom the mucosal receptors 
nould then be recruited by the lumbai spinal coid into an efferent outflow to 
the hssosphincter of the bladder 

This pioblem needs furthei study, because, if correct, it would also extend 
the scope of the mechamsm of pontocame action m cases with upper motor 
neuron lesions Inasmuch as the sacral and lumbar afferents cariy stimuli from 
mucosal leceptois, it would seem likely that a combined relaxation of the lisso- 
and ihabdosphmcters may result fiom this interruption of the afferent limbs of 
the leflex arcs, thus the numencally bettei effect could be understood which 
follow s topical anesthesia m compai ison wnth the othei tw o methods, i e, pu¬ 
dendal 01 sacial nerve anesthesia, which act only upon the sacral leflex arcs 
This view receives furthei support by the observation that topical anesthesia is 
beneficial follownng transurethral lesection of the vesical neck, when this alone 
was insufficient to establish bladder function bj"- reducing the muscular power 
of the lissosphinctei A similai experience has been mode w ith the combination 
of tiansurethial lesection and pudendal anesthesia However, there is this dif¬ 
ference that pudendal anesthesia causes only lelaxatioii of the cloacal part of 
the pehic fiooi muscles while topical anesthesia lelaxes the entire musculature 
of the peh ic flooi, including its caudal part, i e , the lex ator and coccygeal muscles 

Among 88 patients, topical anesthesia caused a tempoiaiy, balanced bladder 
function in 41 pei cent, but a peimanent one m only 33 per cent Unfortunately, 
anatomical conditions preclude a suigical attack upon the mucosal afferents in 
contiadistmction to pudendal oi sacral nerxe procedures Therefoie, there is no 
way of conx^ertmg a tempoiary into a peimanent good result 

The type of xmiding among 88 patients was pieponderantly leflex, which 
confirms the previously leported obsenations on cj^stoinetrj'^ that autonomous 
and reflex conti actions of the bladder aie not altered b}^ topical anesthesia al¬ 
though the tone deci eases 

Theie remains a wide held of open ciuestions such as Why did 24 pei cent of 
the 88 patients fail to lespond to topical anesthesia? Whj did topical anesthesia 
haxe an unfax oiable effect on 10 pei cent of the cases? xxas the effect 

faxmrable at one time but unfax oiable at anothei, in 25 per cent of the patients^ 
These problems meiit fill thei mx estigations So far, only few attempts hax e been 
made, and few er j'et xx ci e succ essful to c ombine topical xxutli pudendal aiie-itlicsia, 
and none has been made to combine sacial xxitli topical anesthesia, jet, it seems 
logical to embaik on such xentuies on theoretical grounds Sacial ancstliesin 
attacks the detiusor and stiiated muscles of the pelxuc floor, but does not alter 
the hxpothetical lumbar leflex aic of the h'-sosphinctcr The effect of pudenda 
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anesthesia is confined to the propnoceptive afi'erents and efi'erents of the cloacal 
part of the {lelvic mascularure tvhile additional topical anesthesia affects refledy 
also the caudal part oi this muscle group and possiblv the hssosphmcter There- 
lore such combmed methods may ehmmate mdirectlv inhibitory impulses on 
micturition u thev emanate from combmed exteroceptive and proprioceptive 
over-iacihtation oi both sphmcters 


SUMMAPT 

Topical mucosal anesthesia ot the bladder ivith tivo or three ounces oi a J-4 
per cent aqueous solution of pontocame tor 10 nimutes is a simple office pro¬ 
cedure 

This method established or restored bladder lunction m 2S per cent 01 124 
patients, 01 vhom 112 had traumatic and 12 had nontraumanc spmal cord 
lesions 

Prunanlv densed tor the treatment 01 patients ivith upper motor neuron 
lesions It mav also benefit cases with lower motor neuron lesions 

It was lound to be of value m seven ol 25 patients with a precedmg transure¬ 
thral resection of the vesical neck which alone did not estabhsh bladder lunction 

Tanous theoretical aspiects of the method are discussed m the hght of past 
and present eypenence and based upon these theones combmations of topical 
anesthesia with pudendal and sacral nerve anesthesia are proposed for future 
studv 
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UROLOGICAL COMPLICATIONS OF STROMAL ENDOMETRIOSIS 

C A MACFARLANE, CLARENCE V HODGES, HUGH V ANDERSON and 

RALPH C BENSO^f 

From the Departments of Surgery (Urology) and Obstetrics and Gynecology, University 
of Oregon Medical School, Portland, Ore 

Stromal endometriosis is of diiect mteiest to the uiologist because it produces 
ureteral obstruction and invades the bladder Although not previously stressed 
in mological liteiature, this neoplasm is bemg diagnosed vith inci easing fre 
quency by those pathologists and surgeons who are avare of its existence 

Stromal endometriosis is a type of primary uterme neoplasm whose infiltrative 
grovdih into the parametrial areas secondarily involves other pelvic viscera 
The histological appearance is one of endometrial stroma This neoplasm was 
first reported by Doran and Lockyer* in 1908, but umveisal recogmtion of it as 
a distinct chmco-pathological entity has been delayed both by a confusing 
nomenclatuie, and by a disputed histogenesis ^ Hunter’s* * recent classification 
of stromal endometriosis has focused attention, not only upon recogmtion of 
this neoplasm, but on the involvement of the urinary tract and the possibility of 
successful surgical extirpation The purpose of this present commumcation is 
threefold to brief!j”- discuss stromal endometriosis, to leview all reported in¬ 
stances of its urinaiy tract involvement, and to present a case report of recur¬ 
rent stromal endometriosis treated by anterior pelvic exenteration and uretero- 
ileal urmarj'- diversion 


CLINICAL AND PATHOLOGIC ASPECTS OF STROMAL ENDOMETIUOSIS 


Stromal endometriosis Mould seem to be a relatively uncommon neoplasm, 
for a sunmy of the medical hterature reports the existence of only 102 such 
cases * This does not reflect its true incidence Prior to 1940 only five cases 
ivere repoited, but, since 1950, the diagnosis of this tumor has been mentioned 
m the hterature 51 times Analysis of the repoited cases shoivs that it has been 
frequently misdiagnosed as myosarcoma and endometnal sarcoma An actiie 
inteiest m its existence has hkcuise affected its reported incidence, for Hunter 
and his associates have collected and reported 20 per cent of all the cases knomi 
to exist ’ “ ^ 

The majoiity of vomen so afflicted are m the second half of their reproductive 
life The presenting complamts include those of menometrorrhagia, abnoimal 
noncyclic uteime hemorrhage, postmenopausal vaginal bleeding, pelvic pain. 


Rend nt annual meeting of Western Section of American Urological A«socintion, Seattle, 
Wash , Mnj 27-30 1057 

' Doran, A H G and Lockjer, Cutlibcrt Two cases of utenne fibroids showing pen 
emtheliomatous changes Proc Roj Soc Med , 2 25,1908 

’ Podomtz, Paul, Felmus, L B andGrajzcl, D G Hemangiopcncj toma of the uterus 
Am J Obst AGjnec 67 540,195-1 ,, 

’ Hunter, W C Benign and malignant stromal endometriosis Siirgcrj , 34 ms ijm 
< Hunter, W C , Nohlgren, J E and LancefieW, S M Stromal endometriosis or endo 
metrial sarcoma Am J Obst A G\nec , 72 1072,1950 
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and lower abdominal tumefaction The one most constant phj’^sical finding on 
examination is that of a sjunmetecallj’- enlarged uterus ' 

The macroscopic pathological features of this neoplasm are characteristic 
and distmgmshable from adenomjosis and ectopic endometnosis In the en¬ 
larged uterus diffuse mfiltration of the myometrium will be endent as cord-hke 
masses which are not demarcated by a true or false capsule Neoplastic growiih 
near the endometnal surface produces an mtrautenne pol3'poid growth m about 
45 per cent of these tumors ® Freshly cut sections of tumor hax e a j ellownsh- 
white color and a distmctne “rough towel” or “comedo” appearance This is 
due to multiple, poutmg w hite ends of tumor cords w hich are elei ated above 
the surroundmg surface and hax’e a pecuhar elastic resdiencj^ Extrautenne 
spread on palpation gii es a tj’pical sensation of “rubberj’’ w orm-hke cords” due 
to mtravascular permeation of tumor tissue With traction, these cords of tumor 
stretch like rubber bands, and, if remoi ed, their channels remain open as patulous 
smooth-w aUed tunnels With im oh ement of the unnarj'' bladder, adnexa, bow el, 
and peritoneum, multiple firm nodules of a jeUowish color are usuall3’' seen on 
the serosal surface C3st formation is not infrequent and occurs xiith infiltration 
of m anan tissue 

Histological exanunation rei eals mfiltration of the surroundmg normal tissues 
b3’' discrete tumor columns of solid cellulant3 These cells are round or spindle- 
shaped wnth poorl3' defined c3doplasmic borders The3 bear a lesemblance to 
imdcyclic endometnum Leptochromism is a prominent feature of the nuclei 
w hich hai e a imifonmt3 of rounded contour and size IMitoses are uncommon 
The 1 asculant3 of this tumor is marked b3' the presence of numerous artenolar- 
like blood 1 essels as w ell as capillaries For this ns w ell as for other reasons, some 
im estigators ha\ e teleologicall3 proposed that tins neoplasm is dependent upon 
its own uterine blood suppb for nourishment and growih ' Im asion of eiido- 
thelial-lmed channels is usuall3 seen m ex-trautenne spread, but identification 
of these channels as ^ ems or bmphatics is rareh possible Stromal endometriosis 
can be differentiated from endometrial sarcoma b3 the use of reticulum stains 
In stromal endometnosis the wa\y collagenous fibers enmesh each mdmdual 
cell m a so called “basket-wear e” pattern, which is often hinted at b3 the use 
of ordmar3 staming techniques 


HISTOGENESIS 

The term, stromal endometnosis is enigmatic and the obscuntr surrounding 
its cellular denration from endometnal tissue has led to a number of S3TiomTns 
stroniatous endometnosis,’ ’’’ eiidohmiphatic stromal 0130513,'“ =" endometnal 
sarcoma,'" " endometnoma mterstitiale,’“ endometnal sarcoid,*“ and stro- 
nntoid mural sarcoma - The«e r anous S311003-015 attempt to describe the histo¬ 
logical structure or depict the cellular dcnration Hunter* has proposed the 

66 mo " stromalous endometnosis J Obst ib Gr naec Bnt Emp , 

H Fibromrosis uten Endometnal tj pc \rch Path , 43 527,1047 
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concept that stiomal endometriosis is a peculiai neoplastic variant of adenomj o 
SIS, while GoodalP believes that it is a different form of endometriosis An en 
tnely different cellulai oiigin has been suggested b}" Park® who belieies that 
this tumor grow's from undifferentiated mesenchymal and epithelial cellular 
residuum of the embryonic genital canal An additional postulate bj Embrei'® is 
that this neoplasm is actuallj'' an overgiowth of heteiotopic tissue which has 
abnormally differentiated A^Tiile conceptually diveme, the above autliors do 
agiee that the basic origin of this neoplasm is fiom endometrial tissue or its 
embryomc precuisor The one opposing concept is that of Pedowitz,® who be 
heves that this neoplasm actuall}'^ has its oiigin in vasculai tissue and has, there 
fore, classified this tumoi as a hemangiopeiicytoma 


EXTRAUTERINE STROMAL ENDOMETRIOSIS 


The leady tendency of stiomal endometiiosis to infiltiate m and along lym¬ 
phatic and vasculai channels has led to surgical resections that aie either in¬ 
adequate or dehbeiately palliative The tumor lesiduum lemaming m the para 
metrial aieas or in the cervix after subtotal h3fstei ectomj’^ infiltiates initially 
the tissues and organs of the pelvis With such lecunence patients complain of 
pelvic discomfoit and of piessuie fiom tumor growing up into the lower peri¬ 
toneal cavity Colostomies have been performed m numeious instances to re 
here lectal and sigmoidal obstiuction Vaginal infiltration by stiomal endo 
metriosis is almost universal with pioduction of foul discharge and hemoiihagc 
The remaining ovaiian tissue maj' likewise be involved bj’’ solid oi cystic tumor 
Vasculai stasis of the lowei extremities lesults from both exfiiinsic tumor pres¬ 
sure and actual tumoi invasion of the pelvic veins The lowei urinaiy tiact is 
invaded diffuselj’' and extensnely Incontinence, dysuria, uigencjq fiequeiicj, 
hematui la and ui emia have been noted Exti autei me neoplasm is pi edomiiianti} 
and essentiallj’’ a local mfiltratne process although distant metastatic spicad 
to the lungs has been leported m three instances ■’ ^ 

The attendant moibidity and moitality of stromal endometriosis is a function 
of invohement of anatomicallv \ital sites, lathei than of neoplasm pei sc The 
lecuiience of tumoi fiom residuum is neithei mvaiiable, noi necessaiity lapid 
In a senes of four palliative lesections witli tumor residuum bj" Hendei-soii,*° 
three weie ah\e and well six to nine jmars iatei with the single moitalitj’^ occur¬ 
ling dm mg the fifth postopeiativc y'car from all the cases of stiomal endo 
metriosis mentioned m the medical literature, 82 detailed leports aie arailable 
for analj^sis Statistical conclusions of morbiditj’’, mortalit}^ extrauteiine spicad, 
and lecuirent giowth aie not presented because the great majonty of detailed 
case lepoits ha\e iindeigone obsenation periods of less than three to four years 


’ Goodall, J R A Studj of Lndomclnosis Lndosnlpingitis, Lndocervicosis and Ion 
toneo Ovnnnn Sclerosis Philadelphia J B Lippincott Co , 19t3, chapts 2 8 9 and 10 
* Embre\, M P Stromatoiis endometriosis 1 Obst A Giiiaec Bril nip 69 MG, 


' PedoiMtz Paul relnius I B and Graczcl I) M 
uterus Am J Obst A Gcnec , 69 1309 1955 

"’Henderson X I) I ndohniphatic stromal meosis 
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Malignant \nscidar tiiinors of the 
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With exceptionall\ feii deaths There are reports of 15 patients who hai e sur 
1-11 ed for more than nine i ears = ^ ** ^ Hunter* has reported 

three patients who sunned 19, 22, and 26 lears respectiieli after the initial 
surgeri of hi sterectom} The one patient who surni ed 26 1 ears had four separate 
recurrences of tumor growth and her last successful surgical procedure was 19 
1 ears after the initial diagnosis Stress should therefore be placed on the obser- 
lation that stromal endometriosis, eien ivith extrautenne infiltration and dis¬ 
tant metastasis, is essentiaUi a benign neoplasm 

The histological structure of extrautenne growth tends to be identical to the 
mitial cellular apjiearance of the pnman neoplasm The histological and cellular 
structure bears no relationship to the tmie of recurrence and the duration of the 
disease In some patients this neoplasm seems to hai e a limited growth potential 
and foci of chnicaUi endent tumor maj remam stationan for long penods of 
tmie It IS likewise true that these same patients mai tolerate the presence of 
ei en large amounts of tumor with few or no sxmptoms Prognosis, therefore 
cannot be measured bv either the macroscopic characteristics of this tumor or bv 
the histological structure 


ERIN \.R\ TRACT INWOLVEMEX-T 

The imohement of the unnan- tract occurs m those patients with extra¬ 
utenne mfiltration of stromal endometnosis Though prenoush considered rare, 
macroscopic imohement of the unnarj- tract has been reported as approxi- 
mateh 12 per cent of all cases recnewed Fne such instances* ' ** are well docu- 


u Present communication 
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Fig 3 A, surgical specimen shows entrance of both ureters in solid nodular areas of 
neoplasm Poli^poid infiltration of bladder is present ns uell as neoplastic replacement of 
left ovary B, cross section of specimen shows nodular neoplastic infiltration into \aginn 
and bladder 

On September 17, 1956, an eApIoratorj"^ lapnrotoni}" was performed The large 
left otanan cj'st had one aiea of solid tumor tnthm its wall The pentoneal 
ca^^ty itself was free of neoplastic infiltration and there was no eiuroachmcnt 
upon the sigmoid colon Tumor had intohed both parametrial areas \nth e\ 
tension to but not into the peh ic musculature on the right The anterior \aginal 
nail and \esical floor were gro^sl^' thickened Tumor was also palpable nithni 
the dome and fundal areas of the bladder nail itself, and a 3 ellomsh <iihsero«al 
nodule of tissue nas present on the bladder fundus The right o\an nas n 
placed b 3 ^ a solid tumor mass measuringappro\imatel 3 4 b 3 5 cm The downward 
course of both ureters ended in solid neoplasm with marked dilatation on tin 
left 

4 utenor pehic exenteration na'- perfoimed, and urinan dnei'^ioii nas ai 
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Fig 4 4, mansion of bladder b\ <=tromal endometno«is Note discrete cords of tumor 
\^culant^^^7x ^ in\Tsion of ureteral wall b-v neoplas:ra Note marked 
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Fig 5 permeation of endothelial lined channel bj tumor (X 100) B, histolopcal 
structure of stromal endometnosis C 3 toplasmic borders are indistinct Imt nuclei are 
uniform in sue and staining properties Shonn arc several arteriolar lihc blood icsscls 
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complished bv means of bilateral ureteral transplants into an isolated ileal 
conduit -uitb *a cutaneous fleostomv No techmcal difficulties were encountered 
durmg surgen- Her subsequent course through the end of the seventh post- 
operatn e month has been one of marked chmcal recoi eiy The serum electrolvtes 
are normal The ileal condmt functions well Blood urea mtrogen is 23 intra- 
1 enous p% elograms show prompt function, and gratifnng rmproi ement in the 
morphologi- of the renal coUectmg qrstems (fig 2) 

On examination, the surgical specimen weighed Tlo gm minus the flmd con¬ 
tents of the ovanan cist Identified in the neoplastic mass was the unnarv 
bladder, the distal portions of the ureters urethra, a greater portion of the 
1 agma, and both o\ anan masses On macroscopic exammation of the specimen. 
Dr Warren C Hunter noted that a shmysubserosal,vellowishpoli-p was present 
at the base of the unnan bladder There i\ as ropv, nodular infiltration of the 
lesical wall, and the entue bladder floor was irregularlv lobulated due to 
whitish protrusions of tumor which were contiguous with the infiltration 
into the antenor i agmal wall The ureteral orifices could not be identi¬ 
fied Though the ureters were completelv obstructed bv tumor, direct 
intraluminal ureteral m\ asion was not present Section of the sohd tumor dis¬ 
closed multiple soft, white bodies which protruded shghtlv aboie the sur- 
roundmg surface (fig 3) 

HistologicallV the tumor cells were of a spmdle shape and had nuclei whieh 
were umfomi m size and stainmg properties Waw collagenous fibers were seen 
to enmesh the mdiaadual cells which laa m discrete clumped masses Cords of 
tumor also la^ wathm blood lessels and in the bladder waU there was tumor 
interruption and displacement of muscle bundles, as well as mi ol\ ement of the 
submucosa Numerous small blood lessels wath appreciable walls were evident 
111 the areas of neoplastic infiltrabon (figs 4 and 5) 

Diagnosis Recurrent stromal endometnosis im ohang bladder ureters, \ agma 
and o\ anes as well as the surromidmg peliat supportmg tissues 

COilMENT 

•^tromal endometnosis is undoubtedh a more common entiti than the number 
of reported cases would mdicate Fewer miomectonues and subtotal hister- 
cctormes will lx? done as the knowledge of stromal endometnosis is disseminated 
Its natural histon indicates the desirabilita of radical excision of extrautenne 
spread m patients who preiaousli had oiih exploratorv laparotomies It can be 
=aid that stromal endometnosis is a dow-growang neoplasm wath Ix'nign his¬ 
tological charactenstics which become malignant b\ phisical occupation of \atal 
anatoniic-al locations m the female pehas This remits m obstruction of the 
unnuA s\stem the low er bow el, and/or the pehac a asculature It« mfiltration 

of the internal gemtaha is distressing but not necessanh lethal E\ en in extonsu e 
ex-trautenne infiltrations, producing the so called ‘frozen pehas ’ there niai be a 
paucita of saanptonis In far adaanced stages pain is seemindi secondare to 
pre^-urc eficct, for neoplastic im oh ement of the peine and sacral nones doe- 
not mem to be charactenUic of this growth Painful bona skeletal metastases 
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have M-ewise not been leported The slon growth potential of this tumor cicii 
m metastatic disease must be remembered 'nTiether or not the term “malignant” 
can be apphed to this neoplasm is not a consideration inthm the scope of this 
report 

For these leasons, therapeutic considerations for the urologic care of these 
patients differ fiom the usual care of malignant extension from the female genital 
system 

Total smgical excision is, at piesent, the onlj'^ defimtu e and positn e appioacli 
to predicable palhation and cure Imtial total hysterectomy'' mth careful ex¬ 
ploration foi, and resection of, extrauterme infiltrations is sound and correct 
The need of urological surgery’- is present m the more advanced stages of this 
tumoi Here, not only may'- the flooi of the bladder be immded, but the obstructed 
ureters may he sohdly encased m neoplasm The procedure of choice mil usually 
be unnary diversion and anteiior pehuc exenteration to accomplish relief of 
obstructix’-e uropathy, and removal of all affected structures The question of 
urinaiy’- diversion alone and also of total pehuc exenteration foi concomitant 
rectal mvolvement must be left as an mdmdualized decision 

The urologist has a particular diagnostic advantage m his opportunity^ to \ lew 
the tumor He is fiequently consulted by’- the gymecologist i egai ding n omen mth 
recurrent peh’-ic tumors and symptoms of bladdei involvement The presence of 
bladder infiltiation m such a patient -mth a slowly gromng pelvic tumoi should 
arouse chmeal suspicion as to the possibihty’- of stromal endometriosis Soft 
nodular elevations on the floor of the bladder and/or yellomsh polypoid fonna- 
tions should also arouse diagnostic suspicion 

SUMMARl 

Stromal endometriosis is a primary type of uterine neoplasm which miadcs 
and obstructs the urmary tract It should not be confused w'lth the non-neo 
plastic entities of adenomymsis and ectopic endometriosis The growth of sti oniai 
endometnosis is slow and its chmeal course is one of bemgmty' until obstruction 
of the uimary”- tiact, the pehuc vasculature and the lower bowel occurs 

This neoplasm with its urmary tract im'oh'ement has not heietofoie been 
formally^ mtroduced mto urologcal considei ation A discussion of the chnicnl 
and pathologcal charactenstics of this disease has been presented fiom material 
obtamed m a rexuew of all ax'ailable reported cases m the medical liteiature The 
case report piesented is of a patient wuth far advanced stromal endometriosis m 
whom anterior pelvic exenteration was performed with urinary diversion b-v' 
uretei ofleostomy- This case report illustrates the usual characteristics of this 
chsease and the surgeal role of the urologst m relation to its treatment Major 
stress has been placed on the consideration of palliative urinary dixersion and 
curatnm surgeal axTirpation 

We wush to acknowledge appieciation to Hi Ronald W Philips foi ilhistratn t 
roentgenograms reproduced on the LogEtronics and also to IMr Tame^ T Phillips 
for the illustrations of microphotography 
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TRE.\T-MENT of resistant coxtracttee of the bladder 
XECK IX W0:MEX by plastic REMSIOX OE the '\'ESIC4L 

ORIFICE 
DA^TD FALK 

The surgical modahties for the rehef of ‘ \ eacal neck contracture m women 
are largeh unsatisfactory This studv was xmdertaken m an attempt to improve 
upon results obtamed by other surgical methods 

REVIEW OF LITERATURE 

Surgical methods apphcable to the rehef of bladder neck obstruction fall mto 
TWO rnmn categories transurethral and retropubic or penneal An excellent 
mclusive review of the transurethral techmque was presented bv Xelson and 
associates' Thev report that following surgerv half of their patients were with¬ 
out svmptoms and the other half retamed svmptoms of v arvmg degrees of 
seventv Young and Goebel * Lich and ^laurer,* and Bums* hat e reported their 
experience with the open (retropubic) method of vesical neck revision m the 
treatment of v esical neck stenosis m children To mv knowledge, the retropubic 
approach to vesical neck revision m the adult female has not heretofore been 
reported Hock* describes a vagmal approach for the rehef of obstructive factors 
external to the bladder and urethra 


tXDICVnOXS FOR SERGERT 


The mdicanons for the surgical treatment of v esical neck obstmction m the 
adult female are not clearh outhned In this studv each patient had a complete 
urological studv and was carefuUv observed for a imnimum of four months 
before surgerv was advised Surgerv was recommended if prolonged contmuous 
therapv bv conserv ativ e methods (v esical neck dilation v esical rmgation v esical 
distention medications) failed to giv e rehef for at least one month s duration 
from the svmptoms of obstmction mfection frequencv, urgencv and nocturia 
The objective criteria nere of less importance in the surgical decision than the 
'ubjectivc Cvstoscopic tindmgs are too variable to utilize as an mdication for 
'urgerv The ‘ collar contracture, as noted bv Xelson and associates ’ is an 
objective findmg but does not necessanlv denote stenosis of the vesical neck 
ThcM? authors clearlv ttate, ‘The discov erv of a collar contracture of the v e^cal 
neck IS not an indication in itself for transurethral resection The other objectn e 
findings of unportance were persistent residual unne infected or umnfe< ted, 
and recurrent acute cvstiti* 


Pea 1 at annual meeting of Wcs-icm Section of Vmencan t rnlogical A—ociation ^ittle 
VV a'h Vla\ JT-cO 1057 

> Nebon H VI Barne- R ^ Hadlee H L and Bergman R T Tran-urethral re- 
<oction of the nladder neck in the female J I rol 77 IPn 1057 

Vounc B n and Goebel J L Retropubic wedge cvemon in congemtal v e-ical neck 
ob-truction Stanford M Bull 12 lOo 

Sout^^L^lr'le ^ neck ob-tmction in children 

'’**'^"'^>°°'mvluldrcn Calif Med 79 MT in5a 
^ ob-truction in the female Ftiologc and treitment ‘j I rol 
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(Pig 3 Cjstoscopic appearance of -vesical onScc (oblique lens) (Left), pre and (right) 
postoperativelj 


SURGICAL METHODS 

The bladder is approached suprapubically and opened for the examination of 
the vesical orifice by palpation and direct inspection The urethroplasty is then 
made (fig 1) Specimens for pathological study are removed from the anterior 
and postenor vesical neck at the sites of repan 

One surgical procedure v as done upon the vesical neck at the time of a cysto- 
cele repair The postenor vesical onfice vas cut longitudinall}'’ m the midline 
and repaired transi ersel}" The uound healed pcrfectlj" inth no fistula formation 

PREOPERATIVE AND POSTOPERATIVE FINDIRGS 

In each patient, the bladder neck was found to be tightty contracted mtii a 
ngid, eleiated, thickened, almost cartilagc-hke postenor hp In some cases con¬ 
siderable force vas necessarj^ to insert the tip of a finger through the contracted 
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onfice This was particularly so in those cases which had prenouslj" been sub¬ 
jected to transurethral resection 

After the revision had been performed and the posterior vesical neck excised, 
the new vesical onfice appeared wndely open The exanumng finger within the 
bladder passed through the wide-open vesical neck and met the first sense of 
resistance at the urogemtal diaphragm where this encircled the urethra In each 
case an adequate reduction of the obstruction appeared to have been accom- 
phshed 

The urethrovesical juncture was examined carefully in cross-section at the 
tune of the antenor longitudinal incision In each case there w as a definite thick- 
emng of the tissue at this pomt, forming a more or less w ell defined rmg This 
nng-hke area was often dense and resistant, cuttmg wnth a gntt}’’ sensation 
During repair care was taken to separate the ends of this band widely m the 
transverse closure In one case a very defimte, w ell demarcated nng-like sphincter 
was found to extend around the circumference of the urethrovesical juncture 
Figure 2 shows the microscopic nature of this nng from a cross-sectional aspect 

Cj'stoscopic findings after the rension are diagrammatically represented in 
figure 3 

Following repair, the antenor portion of the vesical onfice appeared wide, 
dome-hke and not constncted Postenorly, where a segment had been taken from 
the vesical onfice, a notch connected the tngone and distal urethra The postenor 
vesical hp appeared soft and flat As far as could be detemuned from cystoscopic 
exanunation, the lesical onfice appeared to be of greater circumference when 
Mewed postoperatnely than it did when Mewed preoperatively 

In no instance did mcision of the nng-hke dense anterior vesical onfice release 
the tight, ngid postenor i esical hp 


RESULTS 

Xine patients ranging in age from 23 to 64 jears were treated Eight were 
operated upon by the suprapubic approach, one b3^ vaginal approach dunng 
cystocele repair One patient of this senes underwent i esical neck surger} at the 
tmie of oophorectomj for a benign ovarian c3 st Excellent relief of her bladder 
sjmiptoms was obtained for 10 months, when s3mptoms reappeared ^'’esical 
neck dilatation, which prei 10 USI 3 had afforded little relief, now is the onl3 treat¬ 
ment w Inch will rebel e her bladder s3Tnptoms completeb^ 

Slx patients had some relief \ar3nng from good to fair for from one to four 
months After a 1 ear of postoperatii o followup, none has obtained 0113 lasting 
benefit, and none is rosponsiie to consenatiie methods of therap3 
Two patients obtained no relief whatsoeicr and are no better, d not worse, 
folloinng surgeri These two patients were subsequcntb subjected to trans¬ 
urethral resection of the bladder neck mth no beneficial result Tliese patients 
are unrcsponsnc to am method of therap3 m use it the present time 

There were no complicating factors such as unnan fistuh or incontinence m 
this senes 
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fPiG 3 Cjstoscopic Appearance of vesical orifice (oblique lens) (Left), pre and (right) 
postoperative!} 


SURGICAL JIETHODS 

The bladder is approached suprapubically and opened for the examination of 
the vesical orifice by palpation and direct inspection I he urethroplast}'^ is then 
made (fig 1) Specimens for pathological study are removed from the anterior 
and postenoi vesical neck at the sites of repair 

One surgical procedure vas done upon the vesical neck at the time of a cysto- 
cele repair The posterior vesical onfice vas cut longitudinally m the midline 
and repaiied transversely The uound healed perfectlj mth no fistula formation 

PREOPEUATIVE AAD POSTOPERATIVE FINDIAGS 

In each patient, the bladder neck uas found to be tightly contracted vitli a 
rigid, elex ated, thickened, almost cartilagc-Iike posterior hp In some cases con¬ 
siderable force nas necessary to insert the tip of a finger through the cent rad cd 
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orifice This iias particularlj so in those cases which had preinousli been sub¬ 
jected to transurethral resection 

After the rension had been performed and the posterior i esical neck excised, 
the new i esical orifice appeared widelj open The examining finger within the 
bladder passed through the wide-open i esical neck and met the first sense of 
resistance at the urogemtal diaphragm where this encircled the urethra In each 
case an adequate reduction of the obstruction appeared to hai e been accom¬ 
plished 

The urethroi esical juncture i\as exanuued carefuUj m cross-section at the 
time of the antenor longitudmal incision In each case there was a definite thick- 
emng of the tissue at this pomt, fomung a more or less well defined iing This 
rmg-hke area iias often dense and resistant, cuttmg with a gnttv sensation 
During repair care was taken to separate the ends of this band widel}’ m the 
transi erse closure In one case a i erj defimte, well demarcated rmg-hke sphmcter 
was found to extend around the circumference of the urethroi esical juncture 
Figure 2 shows the microscopic nature of this nng from a cross-sectional aspect 

Cjstoscopic findmgs after the reinsion are diagrammatical!} represented in 
figure 3 

FoUowang repair, the antenor portion of the \ esical onfice appeared wide, 
dome-hke and not constncted Postenorl}, where a segment had been taken from 
the 1 esical onfice, a notch connected the tngone and distal urethra The postenor 
vesical hp appeared soft and flat As far as could be determined from c} stoscopic 
exanunation, the i esical onfice appeared to be of greater circumference when 
Mew ed postoperatn el} than it did when new ed preoperatn el} 

In no instance did incision of the nng-hke dense antenor i esical onfice release 
the tight, ngid postenor i esical hp 


RESULTS 

Mine patients ranging in age from 23 to 64 } ears w ere treated Eight w ere 
operated upon bi the suprapubic approach, one b} laginal approach dunng 
ci-stocele repair One patient of this senes underwent i esical neck surgen' at the 
tmie of oophoreetomi for a bemgn o\ annn c} st Excellent rehef of her bladder 
simptoms was obtained for 10 months, when simiptonis reappeared Tesical 
neck dilatation, which preiaoush had afforded little rehef, now is the onh treat¬ 
ment winch wall reheie her bladder s}anptonis complete!} 

Sl\ patients had «ome rehef a anang from good to fair for from one to four 
months After a i ear of postoperatn e followup, none has obtained am lasting 
benefit, and none is responsne to consenatne methods of therapi 

Two patients obtained no rehef whatsoever and are no better, if not worse 
following surgen These two patients were subsequenth subjected to trans¬ 
urethral resection of the bladder neck with no beneficial result Tliese patients 
are unrespon^n e to an\ method of therapv in use at the present time 

There were no complicating factors such as unnan fistula or incontinence in 
this senes 
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PATHOLOGI 

HistopathoJogical study of the tissue removed is coinpaiable with that re 
ported bj’- Nelson and associates * 

CASE REPORTS 

Illustrative case histones are presented 

Case 1 0 H , a 23-3'^eai-old white woman, had had S 3 Tnptoms of vesical irri¬ 
tation and recurrent uiinary tract infection since early childhood Vesical sjuiip- 
toms w ere greatly aggravated following marriage In September 1951 the patient 
expeiienced acute urinary retention and severe cystitis foUowung dehverj^ of her 
first child Urological study at that time was reported as “negatne ” 

In Januaiy 1953 the patient complained of constant lower abdonnnal disconi- 
foit, lower abdominal fullness, “bearing dowm,” penneal sensation and sensation 
of loss of perineal support She complamed bitterly of dyspareunia consisting of 
seiere urgency wuth frequency and dysuna for 24 hours following coitus “Ev 
ploratoij’’laparotoni}'” was performed the department of gjnecolog}^ Utenne 
retroi eisiou was found and a bladder suspension performed “Pehic adhesions” 
were released A hj-^datid of Moigagni was lemoved fiom the light bioad liga¬ 
ment Acute urmarj^ retention and severe c^’-stitis comphcatcd the postoperatn c 
course The abdominal and uiological complaints were the same following 
suigerj 

In August 1954 appendectomj'^ was peifoimed because of continuous light 
lower quadiant pain, a normal appendL\ was removed 

In August 1955 the patient was first seen by the autJioi The essentia! findings 
on urological stud}’- weie mild trabeculatioii of the detiusor There w'as diffeionce 
of opinion among the urological staff regarding c^'stoscopic eiidence of bladder 
neck contracture Vaiious t 3 "pes of therap 3 '’ weie applied but the greatest relief, 
lastmg onl 3 ’- four to se\eu da 3 ’’S, was obtained fiom vesical neck dilatation 
In l\Ia 3 195fa retropubic lension of the lesical oiifice was performed The 
postenoi bladdei lip was thickened, quite iigid and eleiated This was resected 
FoUowong suiger 3 ^ the patient had moderate impror^ement foi one month fol 
lowang winch her S 3 Tnptoms letuined Fi\ e months follownng &urger 3 ^ the patient 
had 150 cc infected residual unne Dilatation to size 36F lesulted in relief of 
s 3 'mptoms foi one week’s duiation The patient lefused fuither surgical therapi 
This case illustiates the g 3 Tiecological and surgical implications of the “bladder 
neck s\ ndrome ” It is not at all uncommon to see patients who hai e had multiple 
forms of g 3 mecological surger 3 ^ performed for s 3 mptoms arising pnmaril^ from 
a pathological process m the urinai 3 ’- tract 

Case 2 ZT, a 48-3"ear-oId white woman, had had s 3 anptonis of obstnictne 
uropathi, urgenc 3 and recurient C 3 "stitis of one 3 mar’s duration Vfiien first seen 
in Febiuan 1956, episodes of acute c 3 stitis were occuinng at three-week inter¬ 
vals and response to antibiotic therap 3 ’' was diminishing in effectneness 

Examination disclosed 110 cc clear residual urine C 3 bloscop 3 re\ ealed he<n ib 
trabecula ted bands of detrusor muscle wath h 3 -pertroph 3 of the intemretcrK 
ndge klarked contracture of the bladder neck was present, as well as eleiation 
and thickening of the postenor lip when aicwed C 3 'sto«copicalh 



CONTIt\CTUIlh or Vl>>ir\l OUII IC^ IN 


-l')l 

The ouh clTottwc (hcuiin was hhiddoi noik dilatation lo si/c -lOI'’ FaccIIoiiI 
relief of sMiiptonis was obtained Init did not persist loiiRoi than 10 days Residual 
urine poMsted despite all methods of tiealment, and in iitc (ystitis was lef in lent 
\fter foiii months of ohsenation and tientmcnt, lotiopnhii levision of the 
\esi(al oiitiLG was iierfoimod 'I'ho hladdei mik was (ontiaitod with modeiatc 
elevation md thi(kennin of the posteiioi vesuid lip 
rostopeiatneh, the patient had lelief of svmptoms foi one month, following 
wlneh ill mological difTniilties leaiijicaud Cystoseopy rev cak'd the hladdei 
neck to he flattened and soft posteiioily, and widely open Despite icpeatcd 
dilatition of the hladdei neck to si/e 121 ', no idicf was ohtamed In Oclohci 
lOIG Irnnsinethial icseition of the hladdei neck was pcrfoimed and aiipiOM- 
mately 0 ') gm of tissue lemovcd 'Ihe posteiioi \esical li]) was veiy thin and 
CNtreinc c antion was nee essHi V topievent jiei foi at ion dining icscc t ion ]''ollownig 
transurethial leseetion thtie has heen no lelicf of svmptoms and no lesponsc to 
aiiv theraiw 

Cominent Vlthough ohstmction at the vesical neck appeals lo hav'c heen ic- 
lieved, cure has not heen ohtamed Multiple factors, othci than ohsluiction at 
thevesK d ncek, must he studied and accounted foi if success is to he expected 

DIsellsslON 

Critical analj'bis of the usults ohtamed m this stiidi icvcals significant lack 
of our knowledge of vesical function m hcnlth and disease 
The philosophj of piocecluie in this study was based upon ohstiiiition, ob- 
serv'ed subjectiv’cly and olijectivelv It would seem logical, theicfoic, that iclief 
of the ohst me 11011 should icsult memo Rut what is “ohstiiictioni'” Isit “spasm," 
IS it “fihious eontiac tuie,” is it hjpeitiophv of the female piostatc?” What is 
the oiclei of its magnitude and how can it ho moasiiiod? If vve assume that 
obstruction was lelicvecl, as it aiipcaicd, vvhv did the jnorcdiiic fail? What aic 
the other vaiiiahlcs and how must thev he taken into account in ifiannmg a 
program of therapj ? 

Vesical function mav he icgaidcd as a dynamie system m wlneh the foiees of 
expulsion aic ecpiated with the foices of ictcntion No eompletelj' mtcgiated, 
accurate measuiemciit of the foiccs involved m this mtcriclationship has ev'ci 
been made The only logical appioach to the piohlem, thcicfoie, lies m estab¬ 
lishing a sound scientitie haselme of noinial vesical dynamics This must be done 
before the ahnoimal can lie mensiircd and evmliiated with objectivm scientific 
accuraev Hopcfullj , then, piac tic al diagnostic and therapeutic modalities may 
be denv'cd fiom these studies 

V rascaich progiam of this natuie maj' well leach inajoi piopoitions, inv'olvmg 
considerable expendituie of time, elToit and money Theie are two ciuestions to 
be answered 1) Aic the lesults to be obtained vvoith the elToit? 2 ) How may 
such a program be most effic icntly planned and dneeted? 

The “bladder neck synchomc" is common to both sexes and all stages of life, 
in all Its V aricd manifestations and degrees of mvolv ement, and is the single most 
common urological disoidci The problem of accuracy in diagnosis and tieat- 
nient is largeR an unsolved one Because of n wide variation m theory of causa- 
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PATHOLOGY 

Histopathological stud}^ of the tissue remolded is comparable uitli that re 
ported by Nelson and associates * 

CASE REPORTS 

niustiative case histones are presented 

Case 1 0 H , a 23-yeai-old nhite ivoman, had had S 3 ''mptoms of vesical irri¬ 
tation and recurrent urinary tract infection since earij-- childhood Vesical S 3 mip 
toms -were greatl 3 ^ aggravated folloinug marriage In September 1951 tlie patient 
expenenced acute urmar 3 '- retention and severe c 3 ’-stitis folloning deh\ ei^^ of lier 
first chdd Urological stud 3 ’' at that time nas reported as “negative ” 

In Januar 3 '' 1953 the patient complained of constant loner abdominal discom¬ 
fort, loner abdommal fullness, “bearmg donm,” penneal sensation and sensation 
of loss of penneal support She complamed bitterl 3 ^ of d 3 ^pareunia consisting of 
severe urgenc 3 '' mth frequenc 3 ^ and d 3 ’'suna for 24 hours foUomng coitus "E\- 
ploratoi 3 '’ laparotom 3 '” nas performed b 3 '' the department of g 3 mecolog 3 ’^ Utenne 
retioi eision nas found and a bladdei suspension performed “Pehnc adhesions” 
were released A h 3 ’'datid of Morgagm nas removed from the nght broad liga¬ 
ment Acute unnar 3 '- retention and severe C 3 'stitis comphcated the postoperatne 
course The abdominal and urological complaints were the same follomng 
surger3" 

In August 1954 appendectom 3 ’’ nas performed because of continuous right 
lonei quadrant pam, a normal appendux nas remoi ed 

In August 1955 the patient nas first seen 1)3' the author The essential findings 
on urological stud 3 ' nere mild trabeculatioii of the detrusor There nas dilTeience 
of opinion among the urological staff regarding c 3 ’'stoscopic eiidence of bladder 
neck coutiactuie Various t3q3es of therapy neie applied but the gieatest ichcf, 
lasting onl 3 ' four to se\en days, nas obtained from vesical neck dilatation 
In irfa 3 195G retiopubic lension of the vesical onfice was performed The 
posterioi bladdei hp nas thickened, qmte ngid and eleiated This was lesectcd 
Follomng surger 3 ' the patient had moderate improvement for one month fol¬ 
lomng nliich her s 3 mptoms returned Five months follomng surger 3 ' the patient 
had 150 cc infected residual unne Dilatation to size 36F resulted in lelief of 
S 3 Tnptonis foi one neek’s duration The patient refused further surgical theripi 
Tins case illustiates the g 3 mecoIogical and surgical implications of the “bladder 
neck s\ ndiome ” It is not at all uncommon to see patients nho ha\ e had multiple 
forms of g 3 mecological surgery performed for svmptoms anting primanh from 
a pathological process in the unuai^' tract 

Case 2 Z T, a 48-3'ear-old nhite voman, had had s 3 Tnptoms of obstnictnc 
uropathi, uigenc 3 and leeurrent C 3 ’'stiti& of one 3 'ear’b duration VOien first seen 
in Febiuan 195G, episodes of acute cystitis nere occurring at three-neek iiiter- 
lals and response to antibiotic tberap 3 ' nas diminishing in effcctneness 

Examination disclosed 110 ce clear residual unne Cvstostop 3 repealed licaMh 
trabeculated bands of detrusor muscle mth h3Tertroph3 of the interiiretcnc 
ndge IMarked contracture of the bladder neck nas present, as veil as e eiation 
and thickening of the postenor lip when riened C 3 sto=copicalh 
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PLASTIC REPAIR OF EXSTROPHY OF BLADDER COAIBINED 
WITH BILATERAL OSTEOTO;\IY OF ILIA 
W G SHULTZ 

So far as I am a^\ are, this combination of procedures has never been attempted 
One case does not pro^ e a rule, but the end result has been so successful that I 
must report it, in order that others of you who haie had more experience with 
such patients may gi\ e it a trial, add impro\ ements to the technique and develop 
procedures that wall increase the number of satisfactory functional results 
I had the good fortune to obsen e one of the excellent urologists in the countr 3 " 
perform a plastic repair on such a case He severed the right arm of urethral 
sphincter muscle at its attachment to the right pubic bone, and brought this 
end over the to be constructed uiethra, suturing it to the base of the left arm 
of urethral sphincter muscle He w as tempted to perform the same procedure on 
the left, but did not do so because he beheied that seiering the attachment 
interfered w ith blood and nen e supplj’^ sufficientlj" that it might be responsible 
for failure to obtain a functioning urethral sphincter He then did a beautiful 
construction of the unnarj’' bladder as well as a fascial sliding closure of the 
abdominal muscles over it The immediate end result w as excellent but the future 
functional result was not 

Therefore it occurred to me that if some procedure could be densed to bring 
the pubic bones together, the undesirable separation of the sphincter muscles 
from their pubic attachments could be avoided, and the fascial sliding closure of 
the abdominal muscles would likewise be unnecessar 3 q resulting in marked 
sunphficatioii of both proceduies and the possibilit 3 ^ of a much more satisfactor 3 ^ 
end result 

YTieii the case herewith leported (fig 1) was referred to me b 3 " the Crippled 
Childrens Clinic, a local orthopedic surgeon, Dr John R Schwartzmann, was 
rendenng orthopedic care When he learned that the patient w as to be hospital¬ 
ized b 3 me for repair of the bladder exstrophy, he requested that I let hun know 
when I had completed my surgical procedure, as he was desirous of perfoi mmg 
an orthopedic surgical proceduie and thus avoid readmission It w as his intention 
to perform osteotomy of the ilia to correct external rotation of both hips and 
legs as w ell as correct the gait w hich w as qmte unstable When I inqmred if this 
procedure would permit fairly close approxmiation of the two pubic bones he 
said that it would, and I suggested that he perform the osteotomy before I did 
any procedure and that, at the time of the bladder repair, a suitable interval 
after this osteotomy, we might be able to combine fixation of the pubic bones 
at a suitable point during the bladder reconstruction Such a procedure was 
decided upon 

CASE REPORT 

D K , aged 2^ 3 ears, was born with exstrophy of the bladder and prolapse 
of the rectum wuth incontinence of feces She was first seen by me December 6, 

Read at annual meeting of tVestern Section of Amenmn TTrr.lnrr,„ i i 
Wash , Maj 27-30 1957 American Urological Association, Seattle, 
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tion and therapj^ I prefer to class the vaned manifestations under the heading 
of the “bladder neck syndrome ” This disorder can and does cause fatal renal 
destruction It is often disabling and a cause of economic loss iMost often it 
makes life a constant misery for the milhons of sufferers who are its i ictims Con¬ 
sider these mne sick, discouraged, helpless patients Add to them those patients 
in a similar predicament v'ho are seen m doctors’ ofBces throughout the world 
Even then, this is wuthout consideration of the untold numbers who are un¬ 
diagnosed, misdiagnosed, mistreated, maltreated and untreated The}" wall 
pleadmgly answ^er question number one 

There are a number of possible approaches to question number two 
It IS proper to assume that the problem is primarily urological in all its impli¬ 
cations A research program of this nature should be planned and operated 
under the supervision and control of trained urologists The logical body to as¬ 
sume such a task w ould be the Amencan Urological Association, perhaps through 
a special research committee created for this particular purpose Financial sup¬ 
port could be sought fiom the foundations w'hich allocate funds for medical 
research 


SIJMMARV AND CONCLUSIONS 

A new surgical techmque, retropubic rension of the vesical orifice, w as adopted 
and employed for the relief of resistant “contracture of the bladder neck” in 
adult females 

Of mne patients treated by this method, none w'ere permanently relieved and 
any benefit obtained w as transitory 

Critical analysis of the reasons for failure indicates a senous lack of knowledge 
of vesical djmamics in the normal and abnormal states 

The “bladder neck syndrome” represents the most common urological disorder 
now in existence Basic research m the causes effects, diagnosis and treatment 
IS necessary and w arranted 

£026 17th St, Bakersfield, Calif 
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tups nnd vnde sepnntion of pubic bones 




Fig 3 Tracing over \ raj films shown in figures 2 and 5 Sites of osteotomies are clearl} 
shown, also correction of external hip rotation as well ns close approximation of pubic 
bones 

mg this an attempt will be made to complete restoration of the sjTiiphysis pubis 
and restore a pehuc arch for this child ” See figures 2 and 3 

On iNIarch 4, I operated upon the patient Two incisions were made m the 
mncosa from the lower end of the trigone almost to the opemng of the i agma, 
one on each side m such manner that an mch strip of mucosa w as left at the 
base where a urethra was to be constructed The mucosa w as then incised o\ er 
each sphincter muscle and flaps of mucosa laid back from each muscle so that 
they were denuded completelj The bladder w as then completely freed fi oni the 
skm edges and also separated from peritoneum to the extent that it could be 
held as a cyst and depressed into the pehuc portion of the abdomen quite readil}^ 
The skm edges were then dissected free from the abdommal muscles evposmg 
them apprcxmiately one mch on each side Four strands of heavj vitahum ware 
w ere then laid m the midhue o\ er the strip of mucosa which had been left for a 
iirethia These strands to sen e as a urethral splint were long enough so that then 
upper ends could protrude through the suprapubic opening and their low ei ends 
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1954 Ta\o opeiatne piocedmes had picMousljr been done on the lectum The 
fust A\as by an abdominal appioach at ’i\hich time a uteius, tubes, oiarics, as 
uell as vagina weie reported to be piesent An attempt to elevate the lectuni i\ns 
unsuccessful as to incontinence of feces A second operation, on the recta! sphinc- 
tei at Childrens Hospital, uas successful 
The patient vas admitted to St Mary’s Hospital in Febiuary 1955 and on 
the eighteenth Di John R Schuartzmann perfoimed the osteotom 3 ' Operatne 

I eport of Dr Schu ai tzmann “The patient has complete e\sti ophy and a congeni¬ 
tal anomaly of the pehus in that the pubic bones and the peh ic arch pass direct)}' 
anteriorly fiom the sacroiliac joint and the symphj'sis lies about three niches 
apart This results in c^teinal rotation of the hips and the child ualks nith a 

II addling gait, giossly unstable on both sides although the hips themselves are 
in jomt Dr Shultz has examined the child and plans to lepair the bladder, 
returmng it to the abdominal cavity, but behei'es that this paiticiilar procedure 



Fio 1 Before operation 


would be facditated if the pubes could be brought togethei and a sj'iiiph^sis 
restored to allon better closure of the abdominal nail over a reconstructed blad¬ 
der It 11 as possible passively to compress the pelns to a degree and it i\ as felt 
that an osteotonij^ of the ilium through the gi eater sciatic notch iioiild be of 
value in allon'iug some collapse and leshaping of the peli ic inlet to allon appi o\i- 
mating the pubes toiiard foiming a sjTnphj'sis Besides this particulai ic^toration 
it iiould also allon better plaeing of the hips for iialking 

“Under a general anesthetic, aftei the usual suigical pi epa rati oils, nitli the 
ehild in the pi one position the poster lor ilium n as exposed b}' anatomic dissection 
through an incision ovei the posterloi iliac ciest and the lateral table exposed 
subpenostealij' The greater sciatic notch was exposed AVith an osteotome the 
outer table nas osteotomized cm tying down to the innei table of the ilium and 
this n as partial!}' osteotomized It n as possible then to do an osteoclasis and turn 
the mug and pubes fornard tonards the midline This nound nas closed in 
anatomie layers mth interrupted deep catgut and black silk to the skin An 
identical procedure nas earned out on the opposite side On completion of the 
procedure it nas possible to bnng the pubic bones to nithin inch of each other 
and this resulted in noimal placement of the hips An elastoplast retaining dress 
ing n as applied and the child immobilized m bed in a peh ic sling A second stage 
procedure mthin tn o oi three n eeks can be earned out b} Di Shultz and follon - 
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placed m the bladder at the uppermost end nhere the sphnt hkewise emerged 
from the non completeh constructed bladder Dr Schnartzmann non entered 
the operation He dissected out each pubic bone and inserted two double coarse 
silk sutures around each pubic bone pulhng them as closeh together as possible 
with the tie Two more tnple 000 chronuc catgut sutures n ere then placed m the 
sptuncter muscles and the mucosal flaps sutured together m front of the sphincter 
with the same material See figures 4 and 5 

The abdommal muscles and fascias nere then sutured together nith Xo 0 
mtemipted chronuc catgut sutures and the skin edges closed with continuous 
mterlocked sdk sutures 

Progress n as quite satisfacton but after 10 daj s I thought that the size of the 
ATtahum wire I had used as a splmt n as too heacn I replaced it with four coarse 
strands of sdk nhich would be more comfortable and not nearh so hable to pro¬ 
duce cuttmg or pressure necrosis in the region of the urethra 
The next operatiie procedure was done four weeks after the reconstruction 
of the bladder On Apnl 1, 1955 I replaced the silk urethral sphnt with a size 10 
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out tliiough the uiethra and have sufficient length to tie these ends together 
outside foiming a complete loop insuring against any possibihty that they might 
get out of position or be lost Two triple 000 mteriaipted chromic catgut sutures 
vere then placed m each arm of the splunctei muscles m such manner as to 
approximate them in front of the splint thus stai ting the construction of a sphinc 
ter and urethra The bladder edges weie then brought together abme this vith 
interrupted double 00 chromic catgut sutuies A No 16 Folej"^ catheter was 



Fig 4 Schematic drawing shows spluncter muscles dissected out, area of mucosa left for 
urethra where four strands of wire were laid ns urethrnl splint, then sphincter muscles 
sutured together after close approximation of pubic bones 
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NE0C\S10SC0P\ AND N'EOCYSTOGRAPH\ 
GEORGL T MELLINGER \m» P\LL B KLA.TTL 


From Iht Iroloau Section, 1 cicranr Admuintratwn Hospital, L nirerritu of (.inciiinalt 
CoUcQi of ^I€dlC^ttc and Cincinnati General Ho-^pital t tncinnaii Unto 

Licking 1 better term, i\c hue formuhted the nome^ ‘ncoiistoscopi ’ and 
“neocyttogriphi ” to desenbe two procedures w e hii e been performing recenth 
According to our defimtion, iieot%5toscop\ is the ccstoscopic eximination 
with or without retrograde p\ elogriph\ of the segment isolated at the time of 
the operation of ileal bladder substitution Recent trends in uniian dnersion 
hace led to the more frequent use of ileal bladder substitution ni ivhich the 
ureters are implanted into an isolated segment of terminal ileimi Y e define 
neoccstographe as the radiographic examination of a bladder substitute which 
has been filled with a radiopaque substance 

Haling performed a small senes of ileal bladder substitutions, wo felt the 
need for more complete postoperatiie cialuation of the iiniian tract and the 
isolated segment than that afforded b\ routmc methods Intraienoiis pielog- 
raphi was used, but as some kidneis were not functioning idecjiiateli pnor to 
surgen it w as difficult to detemime their status postoperatii eli Y e bchoi ed 
ci'stoscopi cistographv, and retrograde studies woidd be laluable for more 
complete ei ahiation, and therefore began iicoci stoscopi, sometimes with retro¬ 
grade pi elographi and, later, mth neoci stographi 

We hai e been able to cam out neoci stoscopv on am p itieut who has under¬ 
gone the operation of ileal bladder substitution It has been emploi ed is earli 
as 24 hours after surgen, as w eU as more th in one i ear later It mai ei en be 
hfe-saimg m estabhshmg the cause of postoperatiie complications such ns 
anuria, ohguna i oliiilus, etc 

Neoci stoscopi IS not difficult but must be performed sei eral tunes for the 
operator to become famihar with the techmques The patient receii es preoper- 
atiie preparation a® for the usual retrograde pielogram, except that no pre- 
medication is admmistered, and he is placed in either the recimibent or the 
hthotomj position Smee deep anesthesia is not necessan, w e hai c used SO mg 
nisentd intrai enousli or mtramuscularli for analgesia with good results Gen¬ 
eral or spmal anesthesia has not been required Following the preparation and 
drapmg of the skm of the abdomen and the skin surrounding the stoma the 
patient is placed in shght Fowlers position to allow the w iste irrigating fluid to 
run into the collecting pan of the table The solution should be as near bode 
temperature as possible to help preient spasm of the segment while the pro¬ 
cedure Is m progress and examination should be done as rapidh as possible for 
the same reason 

A finger is passed carefulh into the isolated loop to aid in detemuning its 
course, and the AlcCarthc panendoscope or Brow n-Buerger cistoscope is m- 
serted into the ileal segment If the patient is not completeh relaxed when the 


Read at annual meeting of North Central Section of American hrolotncal 
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Foley cathetei, lemo^ed the suprapubic catheter, remo\ed gianulation tissue 
around suprapubic opening, and closed it \\ ith sutures 

The suprapubic ivound healed by first intention in spite of the fact that the 
size 10 Foley cathetei left indwelling through the urethra did not function per- 
fectl}’' Si\ w eeks aftei the bladder reconstruction this catheter w as removed The 
patient was incontinent for 36 hours after its lemoval but then became continent 
except ivhen agitated oi crying, and wnthin a w^eek had A'er}’’ satisfactor}’' control 
with e^^dence of increasing bladder capacity 

At the time of this piesentation, the patient, now' five 3 'eais old, has good con 
tiol of uiination, does not have enuresis and has a bladdei capacit}' of 7 ounces 
Intravenous pyelograms ai e normal (fig 6 ) She does have p 3 mria, W'hich is re¬ 
sistant to all urinarj' antiseptics but is impioving w'lth bladder irrigations, 
w hich her mother gives to hei The exterior appearance is shown in figure 7 

SUMMAH1 

A combined appioach to the surgical conection of exstrophy of the urinarj 
bladder is heiewith submitted I believe that the pioceduie is a new' one 
One case is hardly enough to prove the value of any procedure How ei'cr, tlic 
lesults are so striking that I feel justified m presenting it in hopes that it maj help 
others to work out a technique whereby many more similar cases can have their 
bladders successfuUj' replaced where nature intended them 

I w'lsh to extend m}' most smeere and grateful appreciation to Dr John R 
Schwartzmann for his I'ery able contnbution 

1010 North Cotmtry Club Road, Tucson, Anz 
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If retrograde elographv is to be done, catheters are passed in the usual 
fashion Xo one mstrument is preferred Howea er more often the pancndoscope 
IS used successfuUa on the left, and the c\stoscope mth nght-angle Msion on 
the nght Obsenation of the orifices will indicate best iihich scope should be 
used on which orifice Smce the panendoscope is usualh passed first our first 
attempt is through it With the catheters in position pj elograms differential 
studies and ddatatious, as well as collection of unnc and institution of renal 
irrigation or dramage, can be performed (fig 2) e n ere unsuccessful in passing 
the catheter up either ureter in one patient despite three attempts e\ en though 
we could see both ureteromtestmal anastomoses well and the orifices were fun¬ 
nel-shaped and wade open In «uch circumstances, a Folea bulb catheter can be 
held m position and retrogradep\ elograms, at least, can be obtained We do not 
consider this occasional failure m cathetenzation a deterrent to the procedure, 
smce we haie aU had the same maddemng expenence in the cathetenzation of 
normal ureters In most patients we haxe been able to cathetenze both ureters, 
but m some, just one The left seems to be easier to cathetenze than the nght, 
probabh because of the direction of the angulation incidental to the anastomosis 
After we had performed a few neoc\ stoscopies and noted that the tiretero- 
ileal anastomoses were wade open, we thought we could obtain good retrograde 
pt elograms wathout the use of ureteral catheters, but b\ the process of reflux 
into the renal pel^a:^ We hoped this would not be restneted to ureters that 
appeared open and funnel-shaped but would also be applicable to those in which 
the ureteral stomata were smaller and also hoped we could accomphsh filling 
e\ en m those ureters w e were unable to cathetenze 

For this procedure the patient is placed in the recumbent position and, after 
preparation and drapmg of the abdomen a size 22F catheter with a 30 cc Fole\ 
bag IS parsed into the ileal segment It is inserted deep enough into the seament 
so that the balloon distended wath 30 cc sterile w ateris just down to the abdominal 
wall The size of the bag m relation to the size of the abdominal wall defect 
retams the catheter in place and acts as an adeciuate \ ah e so that there is no 
leakage on subsequent distention of the segment Following a routine x-rai the 



Fig 2 
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instrument is passed thi ough the abdominal m all, sometimes the m ail lU “grab” 
it If the scope is foi ced at this time, the impression ma3^ be that of perforating 
the ileum Therefore, the instrument must be advanced sIom Ij'-, preferably under 
nsion, as there are numerous folds m this segment In oui small senes, v e have 
had no niptures, although ve did expeiience an anxious moment in one case 
Nevertheless, it is our opinion that careless manipulation could well lead to a 
perforated ileum 

In those patients in v hom the ileal stoma is tight, there should be no difhcultj 
in distending tlie segment However, m all of our cases, the stomata ha\ e been 
quite laige, admitting one fingei with ease In these instances, peristaltic com 
tractions of the ileum have caused some leakage of water aiound the stoma A 
gauze sponge is mapped about the sheath of the instrument to prevent ejec tion 
of fluid upon the operatoi We have attempted to compress the stoma around 
the cystoscope, with only partial success A continuous flow of water is used, 
and frequently is ejected about the instrument by normal penstalsis, thus wash 
ing out mucus plugs and flakes If the segment goes mto spasm, since visibility 
is too poor foi er aluation at that moment, manipulation is stopped until re 
laxation occuis 

On first inspection, the ileal segment appears typical of normal ileum, with 
numerous folds and viUi The color is sunilar to that of normal ileum The 
panendoscope or c3'stoscope is manipulated in such a w’ay as to follow the natural 
cunm of the isolated segment as it sweeps deep to the abdominal wall and then 
laterally acioss the midline On examining the region of implantation of the 
right uretei, we ha\e identified the uretero-ileal anastomosis 63'' localized dona 
tions from the normal ileal pattern, such as a funnel-shaped defoimity, small 
radiatmg folds, or defimte small openmgs similar to “golf hole” onfices (fig 1) 
If the ureters are not identified, mdigo carmme is valuable w hen the kidne3' is 
fuuctionmg We also observed that if neoc3'^stography is performed first, the 
orifices are located moie easd3'’ T\Tien proceedmg further with the passage of 
the instrument, it is usually best to depress the eye-piece shghtly to locate the 
left uretero-ileal anastomosis The left anastomosis wall appear similar to the 
right In our cases, the nght uretero-ileal orifice usually was closer to the 
abdominal wall than we anticipated and the left was about one inch from the 
blmd end of the segment We have observed no definite activit3'' of the ureteral 
01 ifices, although peristalsis of the ileum itself has been noted 
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:HETABOLIC ALTERATIONS FOLLOWING DIVERSION OF URINE 

fro:m colon to ileal loop 

LESTER PERSKY, STAXLEY LEVIA' Ph D WILLLYNI E 4BBOTT 
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The rewnedlv lugh incidence of comphcations foUoivmg ureieroagmoidos- 
Toniy has led many uroloesis To abandon this type oi uniiaiy dn emonarr pro- 
ceaure m lavor of deal segments or loops * These comphcations tvhich mclude 
h-rdionephrosis lecuirent pAelonephnns and hyperchloremic acidosis and 
electrolvte imbalance have been seen despite ■variations m the techniaue oi 
the anastomosis and the creation of proximal end colostomies Besides the hvper- 
chloremic acidos's the electrolvte abnomiahties hate mcluded a decreased 
plasma b’carbonate or carbon dioxide combining power hvpohalemia, and 
an elevated b’ood urea mtrogen The etiology oi these chemical aberrations 
has been attributed to reabsoipnon of chlonde from the colon as well as a 
■wasting o: hxed base due to associated renal tubular damage or to a combina¬ 
tion 01 both factors It is etndent that the presence of renal damage enhances 
the likelihood oi the det elopmenr of thes^' electrolvte disturbances 

Ureteroileostomv either because oi the smaller area oi absorbmg stmace 
or because it is simph a conduit rather than a resen oir has be®n attended bv 
hnle or no bodv chemical change The necessity of convertmg a ureterocolostomy 
mto a ureterofleostom\ m a patient who had been previously studied bv balance 
techmques afforded an oppomimty to studv and comnare the differences m the 
handhng o: the electrolyte constituents oi the blood under both siruanons in the 
same panent ^loreover because oi the recent emphasis upon the unnortance 
of potassium m the urmaiy diversioiis' and smce iiotassium balances had been 
done m the course of the studv oi this patient and m three others we felt that 
our results might help m res^ihmg questions as to the roV of potassium in 
the oter-aU picture 


■UETHODS 

The panenis were mamtamed on the metabolic division oi the L’niversitv 
Hospitals OI Cleveland duimg the entire p°nod thev were studied Here it was 
possible to nroTide them -with both food and parenteral flmds whose content 
OI sodium potassium mtrogen and chlonde had been determmed bv analvsis 


TEa -rork ivas siro?or-ed m par* ^ grams irom the Xauonal Imn u es o*' Health E s 
Public Health S^rmce ^A75^-^C3', Th- John A. Har-fo-d Fotmdation and -he Baxte- 
Laboraione^ Morion Grove Ill 
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ileal segment is filled with ladiopaque solution Any one of the solutions nia} bo 
used, but e use 20 pei cent skiodan contaimng 1 pei cent neom> cm This dj'c 
IS allowed to flow in by giavity under 35 nun of water pressure After the seg¬ 
ment has been distended, the cathetei is clamped and a loentgenogmm is made 
Since wre are interested m the cystogram also in these cases, we make oblique as 
well as the legular AP view's Results have been excellent (fig 2 , B) 

Neoc3'stograph3' produces good filhng of both kidneys and uieteis, when the 
technique desenbed is followed How'evei, if there is obstruction of a ureteral 
orifice by tumoi, stone, oi any other pathological change, it is conceivable that 
ureters and kidneys w ould not fill, and it might be impossible to determine the 
cause Neocystogiaph3'- is somewhat easiei than neocystoscopy 
We believe that these tw'o piocedures make more feasible the complete uri- 
nar3' tract evaluation of the patient who has had ileal bladdei substitution, and 
considei that the abilit3'- to perform these two pioceduies is another factor in 
fa^or of the ileal bladdei substitution as a method of uiinai^' dnersion oier 
many of the othei methods 


SUALMAR1 

Neocystoscopy and ueoc3'stograph3'' are defined, and the piocedures are de¬ 
scribed Neoc3'stogiaph3' is somewhat easier than neocystoscop3' These tw'o 
procedmes make more feasible the complete uimary tract evaluation of the 
patient w ho has had ileal bladdei substitution 

Illustrations accompan3niig this papei are by courtes3' of the Medical Illus 
tration Department, Veterans Admimstration Hospital, Cincinnati, Ohio 
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The repforredlr high incidence of compbcations ^ folloiving nreteroagmoidos- 
Tomv has led manv urologists to abandon this type oi imnarv dn eraonarv pro¬ 
cedure in lavor of ileal segments or loops - These comphcations which mclude 
hvdronephrosis recurrent pyelonephniis and hi'perchloremic acidosis and 
electrolvte unbalance hat e been seen despite t anations in the technique of 
the anastomosis and the creation oi protnnal end colostomies Besides the h\-per- 
chloremic acidosis the elecirolvte abnormahnes hate included a decreased 
plasma bicarbonate or carbon dioxide combining power hvpokaleniiaj and 
an elevated blood urea mtrogen The enologt of these chenucal aberrations 
has been attributed to reabsorption oi chlonde irom the colon as well as a 
wasting 01 feed base due to associated renal tubular damage or to a combma- 
non 01 both lactors It is etadent that the presence of renal damage enhances 
the likelihood oi the det elopment of these electrolvte disturbances 
Freteroileostomv either because of the smaller area of absorbmg sunace 
or because it is sunph a conduit rather than a resfua oir has been attended bv 
hnle or no bodv chenucal change The necessitv oi com emng a ureterocolostomv 
mto a ureterofleostomt m a patient who had been prenouslt studied bv balance 
techmques afforded an opportumty to studv and compare the differences m the 
handling 01 the electrolvte constituents oi the blood under both situanons m the 
same panent ^Moreover because oi the recent emphasis upon the rmnortance 
of potassium m the unnaiy dit ersons' and smee potassium balances had been 
done m the course oi the srudr of this patient and in three others we felt that 
our results might help m resolving quesnons as to the role ot potassium m 
the over-all picture 


METHODS 

The patients were mamtamed on the metabohe ditasion ot the Umversirv 
Hospitals oi Cleveland during the entire jienod the\ were studied Here it was 
fiossible to provide them with both food and parenteral fimds whose content 
oi sodium potassium mtrogen and chlonde had been determined bv analvsis 
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ileal segment is filled inth radiopaque solution An3^ one of the solutions maj be 
used, but we use 20 pei cent skiodan containing 1 pei cent neomycin This dje 
IS alloned to don in giavitj' under 35 nini of watei pressuie After the seg 
ment has been distended, the cathetei is clamped and a loentgenogram is made 
Since we aie inteiested m the cystogram also in these cases, we make oblique as 
Mell as the legular AP Aoews Results have been excellent (fig 2 , B) 
Neocjrstography produces good filling of both kidneys and uieteis, Mheii the 
techmque desciibed is followed Howevei, if there is obstruction of a ureteral 
orifice by tumoi, stone, oi any othei pathological change, it is conceivable that 
ureters and kidneys would not fill, and it might be impossible to deteimine the 
cause Neocystography is somewhat easiei than neocystoscopy 

We beliei’^e that these tivo piocedures make more feasible the complete un 
nary tract evaluation of the patient who has had ileal bladdei substitution, and 
considei that the abiht3'’ to perform these tw o procedures is another factor in 
favoi of the ileal bladdei substitution as a method of urinaiy dnersion oier 
many of the othei methods 


SUAIMARi 

Neoc3’'stoscop3’' and neocystograph3'^ are defined, and the piocedures aie dc- 
sciibed Neoc3''stogiaphy is someivhat easier than neocystoscop3^ These two 
procedures make more feasible the complete unnar3’' tract evaluation of the 
patient w ho has had ileal bladdei substitution 

Illustrations accompan3nng this papei aie by couitesy of the Medical Illus¬ 
tration Department, Veterans Administration Hospital, Cincinnati, Ohio 
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Fig 1 Patient M B 4 excretonr urogram, tivo \ ears after transplantation of ureters 
to Sigmoid, shows bilateral h\ droiiepW<fci^ B p\elogTiini made two ^ ears aft^ A indicates 
progressive hi dronephro'is C, pvelogram siv months after ureteroileostomi demonstrates 
reversal of h\ dronephrojis 


meq,'L Intratenous pvelognuRS revetded a moderate hj dronephrosis (fig 
.4) Because of endent hi'perchloreima, the patient was placed on the meta- 
bohc division where balance studies were earned out (fig 2), and ultunatelv 
her serum electrolvtes were restored to normal values bv dietan means in 
addition to a supplemental mtake of potassium citrate and sodium bicarbonate 
She was discharged with a blood urea mtrogen lev el of 9 mg per 100 ml 
Between 1953 and 1955 the patient had an artificial v agina created from her 
residual bladder which had been left m situ, and had repeated attempts at 
closure of a rectovaginal fistula which led to constant penneal soihng The 
persistence of the small fistula m addition to recurrent prelonephntis, acidosis 
and evndence of mcreasmg hv dronephrosis (fig 1, B) led us ultimately to advnse 
ureterodeal transplants which were earned out m Febmarv 1956 Balance 
studies (fig 2) were done m October 1953 at which tune the ureterosigmoid- 
ostomv existed and these studies served as a basis for companson After the 
conversion operation excretorv urograms showed a decrease m the degree of 
hvdronephrosis (fig 1, C) 

The results of the two metabohe studv penods for the patient AIJB are de¬ 
picted m figure 2 The first studv penod was four vears after ureterosigmoid- 
ostomv The chlonde balance dunng the tune in which the unne was thv erted 
to the colon (ureterocolostomv) showed that on a relativ elv normal chlonde 
mtake of 147 mEq per dav, the patient was m a positiv e chlonde balance with 
a cumulativ e poutiv e balance of 29 6 mEq for a three dav penod This became 
negativ e on a reduced chlonde mtake of 66 mEq per dav Howev er, throughout 
this penod the plasma chlonde level remamed high and fell onlv after three 
davs of the reduced mtake from a high of 126 meq/L to 116 meq L, which 
was still defimtelv in the hv-perchloremic range Dunng this tune the CO; con¬ 
tent of the plasma rose from 11 8 to IS 1 meq/X and the pH of the blood m- 
creased from 7^5 to 7 34 One vear after rerouting of the unne to an ileal loop 
(ureteroileostomv) balance studies were repeated On appronmatelv the same 
chlonde mtake, the patient persisted m negative chlonde balance, averagmg 



The details of the methods used foi collecting urine and stool as well as deter 
mimng the water balance have been described earher * All intake and e.\creta 
were analyzed for sodium and potassium usmg a flamephotometer vith a lith 
lum internal standard A sumlar piocedure was used to determine the leiels 
of sodium and potassium m the plasma Nitrogen was determined usmg the 
macro Kjeldahl piocedure and for chlonde, sdver titration procedure descnbed 
by Peters and Van Slyke® was employed The urea content of the blood was esti 
mated using the urease procedure of Van Slyke and Cullen “ The Van Slyke man 
ometric procedure ii as used to determine the carbon dioxide content of heparinized 
plasma and the pH of the whole blood was estimated usmg the procedure descnbed 
by Craig, Lang, Oberman and Carson,^ employmg a Cambridge pH meter 


RESULTS 

Ad B , a 29-year-old white iroman, was first seen at University Hospitals in 
July 1947 at the age of 19 with the chief complaint of total urmaiy incontinence 
of two months’ duration Previously the patient had been admitted to another 
institution, and her present difficulty began when m the coui’se of invmstigatmg 
her lack of menses, the urethra was totally divided This was done inadiert 
ently because a congenital absence of the vagma was mistaken for an imper¬ 
forate hymen On admission here, physical examination rev'ealed a well dev el 
oped young woman with normal secondary sex characteristics Rectal axamma 
tion levealed absence of the uterus The vmgina vvms absent and vras represented 
by a short dimple approximately one cm m depth The laboratory data ob 
tamed w ere vvnthm the normal range with a blood urea nitrogen concentration of 
12 mg per 100 ml Cj'stoscopy and retrograde pyelograms revrealed a completely 
divnded urethra ventrallj^ mth an intact bladder and noimnal upper tracts Three 
da 3 m after admission the urethia was reconstructed ovrer a Foley catheter and 
a v^agmal space cieated Despite heahng of the suture line, the patient continued 
to be incontinent of urine The artificial vmgma w'as enlarged b}" the patient 
by continuous use of plastic molded tampons Betw een her initial procedure and 
1950, she had fiv e subsequent attempts to cure her moontmence including col- 
porrhaphies, plication procedures, and strap operations All of these attempts 
were unsuccessful She became discouraged and was lost sight of until 1953 

Durmg the intenm the patient had gone to another hospital where a bilateral 
ureterosigmoidostomj^ was carried out Her chief complaint upon readmission 
w^as pain m the left flank of 24 hours’ duration This was accompanied b 3 ' chills 
and fever Since the time of the transplant the patient had had good anal control 
with DO incontinence of urme, but bad had recurrent left flank pam She was 
found to hav e a blood mea nitrogen of 26 mg per 100 ml and chlondes of 112 

^Abbott, W E , Kneger, H , Babb, I L, Levey, S and Holden, ^ 
alterations in surgical patients I The effect of altering the electrolj te, ca 
amino acid intake Ann Surg 138 434, 1953 9 >u 1032 

‘Peters, J P andVanSbke, D D Quantitative Clinical Chomistr\, 2 W IWZ 

suS. o e th. ^ 

’ ?ck,gTx!L."li.K";Ob,m„n.J .„J C-on S A,ol. 

36 357 1952 
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8-10 mEq a daj, at both the high and low le\ el of chloride intake It is also 
of interest to note that on the high intake, 141-150 mEq per daj, the chlonde 
lecel of the plasma ne\er exceeded 113 meq/L, and that the serum chlonde 
concentration did not reach a normal xalue until the patient had been on the 
reduced mtake for four dajs The CO* content of the plasma ranged between 
20 6 and 22 6 meq/L dunng the entire stud 3 ’- and the pH of the blood fluctuated 
betw een 7 38 and 7 45 

Dunng the first half of the studj while the ureterosigmoidostomj' was present 
on an mtake of 70-75 mEq of potassium, the patient was m positne balance 
and retained appro'nmatel 3 ^ 20 mEcj per da 3 \fter ureteroileostom 3 at a 
somewhat higher mtake of 100-108 mEq per da 3 q positne balance -seas le'-^ 
marked, being close to 10 mEq per da 3 When the potassium mtake paralleled 
that of the first stud 3 penod (ureterocolostonn), potassium eqmhbnum wa« 
approached The plasma pota'^sium concentration fluctuated between 3 5 and 
4 2 mEq per liter 

The negative cumulatue sodium balance m the eight da 3 penod of uretero- 
colostom 3 '- stud 3 , on an intake of 110-119 mEq per da 3 , was 130 mEq This 
mcluded one da 3 m which a sodium deficit of 129 mEcj occurred After ureteroil- 
eostom 3 q when the dai^’ sodium intake was somewhat higher at 142 mEq , there 
was an acerage dail 3 retention of 18 mEq lATien the mtake was reduced to 48 
mEq dail 3 , an a\ erage dail 3 deficit of 13 mEq occurred 
On an mtake of 13 8 gm nitrogen per da 3 dunng the penod w hen «he had 
a ureterocolostom 3 , there w as a dail 3 positix e balance of 6 6 gm When the in¬ 
take was reduced to 7 2 gm , an ac erage deficit of roughs 2 gm a da 3 occurred 
With ureteroiIeostom 3 on an mtake of 12 2-12 9 gm nitrogen dail 3 , the pa¬ 
tient was essentiall 3 m nitrogen equilibnum 

Water balance was nmilarE followed before and after ureteroilcostom 3 
Although insensible loss w as merel 3 estimated at roughl 3 one liter per da 3 , 
it appears as though there was a greater flmd deficit after the ureteroileostom 3 
than pnor to it 

Aletabohc balances of potassium and chlonde for three other patients with 
ureterosigmoidostom 3 are gic en in figure 3 Each patient w as maintained on 
both a high and a low chlonde mtake The figures aboc e each of the metabolic 
balance charts represent the plasma potassium or chlonde leiels while the 
figures below the chlonde column represent the carbon dio'ade content of the 
plasma In the case of P B two «enes of studies were earned out about one 
month apart This patient had her ureterosigmoid transplant about a month 
and a half before the first stud 3 was undertaken, but liecause of immediate 
obstruction at the anastomotic sites, bilateral nephrostomies were done Dunng 
the first three da 3 s of the stud 3 the tubes were closed and the unne dnerted 
direct^ mto the colon Dunng the nexq three da 3 S the tubes were opened and 
the unne drained direct^ to the outside from the kidne 3 s This whole =enes 
was repeated agam and the letters 0 and C below the potassium balance chart 
represent penods when the nephrostom 3 tubes were open or closed respectneE 
Dunng the -econd <^;nes of studies the patient recen ed ammonium chlonde 
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Fig 2 Patient M B Metabolic balance studies four j ears after iiretorosigmonlostonn 
and a month after ureteroileostoma Dail^ intake is plotted from rcro line upward and 
output is plotted from top of intake column doivnvraTd Extension of column bolon zero 
line represents nogatue balance and is illustrated in solid black Positnc balance is rep 
resented bx eross hatched area aboxe zero line Figures abo\c electroljtc columns arc 
plasma values for respectn e 10 ns Lei el of blood urea nitrogen ix indicated bi figures aboi c 
nitrogen columns 
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balance of cUonde ion That absorption of this lon can take place from the 
email boivel has been demonstrated m a tanet\ of fva}-5^ That it does not 
occur here probablv reflects the rapid transit tune to the eirtenor 

If one mcludes the one day of escessir e sodium loss, the patient mas in nega¬ 
tive sodium balance dunne the first half of her study penod Large sodium losses 
have been seen m ^Tmlnr patients during penods of acidosis ■■ In addition, 
laboratoiy studies^ have shomn restnenon of the absorption of sodium from 
the mtestme bv polwalent ions, sulfate phosphates etc , a situation vhich 
exists m urme Sodium losses vrhich are accompamed b\ a loss of mater irom 
the constructed cloaca contribute to dehydration, meakness and pyrexia This 
mas not seen m these panents but did occur m experimental animals mhere 
the penod of aadosis could be studied for longer penods The tendenci tomard 
greater flmd loss durmg the second halt of the studi jienod possibly reflects 
less absorption and a more accurate approximation of total renal output 
The role oi the jiotassium lonm the over-all thmcal picture of hvperchloremic 
acidosis IS difficult to assay The occasional case of hvpokalemia seen is probably 
due to a combination oi factors In the recent hterature * it is suggested that po¬ 
tassium deficiency is one oi the prune causes for the meakness, lethargy ano¬ 
rexia and renal msufficiencv seen secondarv to uretemagmoidostomt Although 
there is much evidence to adduce renal tubular vacuolar lesions to potassium 
loss” ” on the basis oi our studies mhich mere perhaps of too short a duration, 
of patients mith ureterosigmoidostomt, me did not demonstrate anv excessite 
potassium loss On the other hand, m a senes of animals mith i eacosigmoid- 
ostomv large potassium losses occurred concomitant mith large chlonde defi¬ 
ats This loss mas greatlv mcreased durmg penods of dehidration In these 
animal studies the aadosis mas qmte seiere mith blood pH m the ncimty oi 
7 15 

As Lapides has demonstratei” the presence of renal damage enhances the 
hkehhood of aadosis and they feel thar perhaps it is a prereqmsite for its de\ el- 
opment If one mere to suggest that potassium deficiency is the pnme difficultv 
miih ureterosigmoidostomv it mould appear to us to he corroborator! endence 
for the thesis oi undcrlvmg renal damage smee the anatomical lesion^ of po¬ 
tassium depletion (lacuohzation) have been demonstrated. On the basis of our 
studies mhich lail to shorn potassium defiats me cannot support a thesis mhich 
annbutes hvperchloreimc aadosis to a potassium defiat 

''tdl to be considered are those patients mith ureteroagmoidostomi mho 
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Fig 3 Chlonde and potassium balances for three patients followng ureterosigmoidos 
tomj , each maintained on two different chloride intakes Graphing is similar in plan to 
figure 2 Letters C and O under potassium balances for patient P B indicate time when 
nephrostomj tubes m ere open or closed 

tablets for the first S]\ days This accounted for the high chlonde intake The 
nephrostomy tubes tvere closed for the first three and the last two days of this 
stud 3 '’ For the balance studies of all four patients it appears that there is no 
evidence of potassium wasting In these patients, the fluctuation of potassium 
did not appear to be dependent upon the chlonde balance since one must con¬ 
sider the total amon and cation intake and exchange 


DISCUSSION 

These metabolic balances show that on relatively normal intake of chlonde 
there was a marked difference m the handling of this amon when contrasting 
ureterosigmoidostomy with ureteroileostomy In patient MB, vhen urine 
entered the colon, she shoved a retention of chlonde seen in similar studies on 
other patients ® With the use of an deal shunt as a urinary conduit, no retention 
of chlonde v as encountered The absorption of chloride from the intestine has 
been demonstrated to proceed at a greater rate than the absorption of sodium,® 
and this is accompamed bj^ an exchange for bicarbonate These exchanges 
make the frequent occurrence of acidosis in patients vuth unnarj’’ diversion to 
the large bovel readdj^ understandable The infrequent development of hyper¬ 
chloremic acidosis vnth the use of the ileal pouch is readilj^ apparent vhen as a 
contrastmg factor there is the absence of the acidifying effect of a positive 


' Persk^ , L , Kneger, H , Levej , S and Abbott, W E Metabolic alterations in sur¬ 
gical patients V Cause and management of h^ pcrcliloromic acidosis following urcicro 

sigmoidostom\ Surg Forum, 6 -190 1954 ^ , i f„im«in,r 

•Parsons, F M, Powell, F J X and P^raJi, L X Cbomical imbalance following 

ureterocobc anastomosis Lancet, 2 599,1952 ,n il.n mme com 

>« D’Agostino, A Leadbetter, W F and Schnarz, 11 B M erntions n yic ^ 

position of isotonic saline solution instilled into the colon J C in , 
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THE ABSORPTIOiS: OF SODIUM FROM THE HUMAN 
URINARY BLADDER 

C G MMOV, C J HL\D wd B EISEMAN 

From the Departments of Surgery and Fadwtsotopes, Dent er Veterans Administration Hospital 
and the Unncrsity of Colorado School of Medicine, Denver, Colo 

For the past se\ eral years numerous m\ estigators ha\ e reported the absorp¬ 
tion of a ^ anetj of drugs and toxic substances from the urmarj bladder * = In 
general, these studies haie been conducted in subjects with seiere bladder 
disease A recent studj from this laboratorj showed that sodium and other 
electroh-tes were absorbed from the bladder of dogs in significant amounts’ 
Furthermore, the rate of transfer w as shown to be a function of the pH of the 
bladder contents resultmg m a maximum transfer at low pH a alues 
The present studj w os initiated to establish w hether or not sodium is absorbed 
from the human bladder and, if so, to exanune its importance in the electrolyte 
unbalance that occasionally results after the relief of lower urinarj tract ob¬ 
struction 

METHODS AX'D aUTERtADS 


Twenta studies were performed in as manj patients, who were selected be¬ 
cause of a poor prognosis wath regard to their pnmarj'' disease 
Three groups of subjects were studied 1) those wath chronicalh infected 
bladders established bj' historj', unnaljsis and cystoscopj (m most of these 
subjects there was eiadence of prostatic obstiuction), 2) paraplegics wath chron- 
icallj infected bladders, and 3) patients wath normal urman bladders In the 
latter group the pH of the urine was altered bj'' administration of either sodium 
citrate oi ammonium chloride seieral dajs prior to the studj' In six subjects a 
low sodium diet and cortisone were emploi ed to minimize the amount of sodium 
excreted m the urine during the penod of the expenment All subjects went 
wathout food and water 12 hours pnor to the studj', thus minimizing urinarj 
1 olumes during the studj period Folej catheters were mserted into the bladder 
12 hours before the studj Immediatelj preceding each expenment a 30-minute 
collection of unne w as obtamed for control r alues of sochum and potassium, and 
luanarj excretorj' rolume The bladder was then drained and washed see eral 
times wath stenie, distilled water One hundred to two hundred microcuries of 
sodium 24 w ere then instilled into the bladder, follow ed bj tw o w ashes of sterile, 
distilled w ater to assure complete dehr erj' of the isotope Concentrations of the 
sahne infusate ranged from 5 meq/L to 155 meq/L Blood samples were ob¬ 
tamed from the antecubital r ein er erj' 10 minutes for the nexi. hour and 30 
minutes for the followang two hours At the end of three hours the flmd in the 
bladder was remored and the bladder r\as washed out twace wath stenie, dis¬ 
tilled water Plasma and urine samples w ere analj zed for radioactiratj in a RC 


Accepted for publication October S, 1957 

' Johnson J Cavert H Litton, N L and \ isscher, B PeimeabiUtN of the bladder to 
^ ater Studied b^ means of isotopes Am J Ph\Biol , 165 S7 1951 
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J ophosphorus mercurr and gold Fed Proc , 9 21 1950 
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have never demonstrated electroljdD abnormahties Since ne have not done 
balance studies on patients of this type, we can only infer as to possible differ¬ 
ences between these tu o groups Perhaps the numerous factors which influence 
the blood electrolyte concentrations in these patients and the amount of chlonde 
vs sodium or potassium intake (area of absorbing surface, transit time, fluid 
intake, dietarj'^ habits etc ) account for the normal values encountered In addi 
tiou, the anatomical setup may be such that renal damage of varymg degree 
does not occur In those patients ivhere hyperchlorenuc acidosis occurs, the 
metabohc balance studies presented show that ureteroileostomy will cause 
reversal of the acidosis and null prevent recurrent infection 

SUMilARI 

A senes of patients with ureteiosigmoidostomy have been studied in terms 
of sodium, potassium, mtrogen, and chlonde balances In one patient the con¬ 
version to ureteroileostomy affoided an opportumty to compare metabolic 
balances under both situations No evidence was found to support a theory 
of potassium wasting The balances followmg ureteroileostomy showed a re 
versal of the pattern previous^ noted for diversion into the large bowel 
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SODIUM 24 ABSORPTION FROM 
CHRONICALLY INFECTED BLADDER 



Fig 1 


in an 85 pound indmdual uith. bilateral hip amputations and both acute and 
chrome ci stitis 


DISCUSSION 

These findmgs indicate that sodium is not absorbed through the intact bladder 
of man This is e\actlj the opposite to the situation as reported m dogs by Hlad, 
Nelson and Holmes ’ 

Tins experiment iias onginally designed to determine ivhether significant 
amounts of sodium pooled mthm the chronicallj^ inflamed and obstructed blad¬ 
der might be absorbed, and thus account for the tremendous sodium diuresis 
that occasionallj'^ occurs following the relief of chrome and acute iinnarj^ ob¬ 
struction The present findings suggest that the absorption of sodium from the 
unnars bladder plays httle or no part m such a sodium diuresis 


SUMMAEI 


In man (contrarj to the situation m the dog) sodium absorption from the 
bladder is nummal and is not altered by changing the pH of the unne or with 
inflammation of the bladder wall 

Bladder absorption of sodium is not an important etiologic factor m the pro¬ 
duction of sodium and iiater imbalance follomng the relief of lower urmarj^ 
tract obstruction 


* Ei'^mnn B , Yl^^oTl C and t inan J Fluid and electrohde 
relipf of unnaia obstruction J Urol 24 222, 1955 


changes following the 
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Table 1 Sodium absorption from bladder 



Diagnosis 

Bladder Condition 

ETpenmenUI 

Procedure 

Unne 

pH 

Reco\er 

ID 

Plasma 
at 3 hrs 

I 

co\er> 

ID Blad 
der al 

3 hrs 

J E 

Varicose veins 

Normal 

Dehydration— 

4 6 

c* 

yo 

<0 1 

% 

05 C 

A H 

Skin cancer 

Normal 

ammonium 

chloride 
Deh 3 dration—• 

7 S 

<0 1 

98 7 

C W 

Prostatic hypertrophy 

Acute infection 

sodium citrate 
Dehydration 

5 

<0 1 

9S 5 

L I 

Cystitis 

Chronic infection 

Dehydration 

— 

<0 1 

96 0 

E B 

Prostatic hypertrophy 

Acute & chrome 

Dehydration 

— 

<0 1 

05 6 

R M 

Carcinoma of stomach 

Chrome infection 

Low salt diet— 

Acid 

<0 1 

72 4* 

J N 

j Prostatitis 

Acute A chronic 

cortisone 

Low salt diet— 


<0 1 

98 8 

J R 

Quadnplegia 

Acute & chronic 

cortisone 

Deh 3 'dration 


<0 1 

78 8‘ 

C M 

Multiple sclerosis 

Acute infection 

Low salt diet— 

7 4 

<0 1 

95 8 

R S 

Carcinoma of rectum 

Chronic infection 

cortisone 

Low salt diet— 

6 

<0 1 

90 S 

R K 

Quadnplegia 

Acute A chronic 

cortisone 

Low salt diet— 

6 

<0 1 

98 5 

W R 

Paraplegic 

Acute A chronic 

cortisone 

Low salt diet— 

5 4 

<0 s 

95 4 

W L 

Prostatic hypertroph 3 

Acute A chronic 

cortisone 

Dehydration 

5 0 

<0 1 

95 0 

W G 

Prostatic hypertrophy 

Acute infection 

Delu dration 

Acid 

<0 1 

98 2 

0 G 

Prostatic hj'pertroph 3 ^ 

Acute infection 

Dehj dration 

Acid 

<0 1 

90 S 

V P 

Prostatitis 

Normal 

Deh 3 dration— 

7 7 

<0 1 

90 7 

C N 

Prostatic hj'pertroph 3 ^ 

Normal 

sodium citrate 
Dehydration 

_ 

<0 1 

97 

K 

Prostatic h 3 'pertrophy 

Normal 

Deh} dration 

— 

<0 1 

94 

P 

Prostatic h 3 'pertrophy 

Normal 

Dehydration 

— 

<0 1 

98 

P 

Prostatic hj'pertrophy 

Normal 

Dehj dration 

— 

<0 1 

99 


* Some urine nas lost dunng end of procedure 

One hundred to two hundred microcuries of Na’® ^ere instilled into the bladder 


scientific scintillation ■nell counter Initial and final pH mines tieie detemiinecl 
on plasma and urine with a Beckman model G pH meter Plasma and urine 
sodium were determined mth a Beckman flame photometer 

EESULTS 

A summar}’’ of the lesults of these experiments is sliomi in lablc 1, and a 
typical plasma recovery pattern slioun m figure 1 It nail be noted that with 
tuo exceptions—when some unne uas accidental] 3 ’’ lost dunng the washout 
95 per cent or more of the instilled Na^'* was recot ered m the bladder loiitents 
Neither alteration of pH, nor of the sodium concentration of the iiistdlate from 
5-155 meq/L significantly affected the absorption of sodium from the bladder 
Similarbq the nature of the accompnn 3 nng C 3 Stitis did not alter the ai'-orptne 
capacity In only one patient (W E ) was there significant absorption, and tins 



TREATMEVr OF BLADDER AXD PROSTATIC CA^CEn 


475 


Radiation therapj' of bladder cancer b> super\ oltage equipment has been re¬ 
ported by Buschke to give encouraging results Stapleton, of the Royal Cancer 
Hospital m London, reported pleasing short term results m advanced bladder 
cancer follomng the use of tv o nulhon i olt rotation A-ray therapy He reported 
a lack of radiation s 3 Tnptoms and absence of severe skin and rectal reactions 
We believe that the selection of the type of treatment for each case should 
depend on the general condition of the patient, the gross appearance of the 
tumor (papillarj^ or infiltrating), microscopic appearance, its extent and location 
\nthm the bladder (antenor wall, lateral vall or tngone), vhether there are single 
or multiple tumors, obstruction of ureteral or urethral onfices, im oh ement of 
the bladder sphincter, upper uniiary tract function, presence of infected kidne 3 ^s, 
pre\nous treatment, presence of disease outside of the bladder by local extension, 
hmph node metasta=es or distant metastascs 

We propose the follomng clinical classification which is based on the gross 
appearance of the tumor and its extent The specific treatment which is outlined 
is di«cassed on the bases of this clinical classification 

CLIXICAL CLASSIFICATION 

Clinical stage 0 Single or multiple papillary tumors which are histologicalh 
benign 

Clinical stage 1 Single or multiple papillary tumors which are histologicall 3 ’' 
malignant 

Clinical stage 2 Single or multiple infiltrating tumors without extension through 
the bladder w all 

Clinical stage 3 Infiltrating tumors penetrating through the bladder wall to 
penvesical tissue and wnth or wathout regional hmph node metastasis 
Clinical stage 4 Infiltrating tumor with distant melaslases 

SPECIFIC TREATMENT 

For clinical stage 0 (benign papillary) These are smgle or multiple papillar 3 ’^ 
tumors which are histologicalh well differentiated The 3 usualh respond 1013 ^ 
poorh to an 3 13310 of external radiation therap 3 whether it ls conientional N-ra 3 ’- 
treatment or supen oltage therap 3 The total dose of internal irradiation re- 
qmred to eradicate these tumors often approaches the effect of an actual cauter 3 ^ 
Therefore, the subsequent scamng and post-radiation necrosis do not w arrant 
its use since these tumors are actuall 3 benign for long penods of time The “re¬ 
currences” ma 3 be new tumors m other portions of the bladder mucosa There¬ 
fore, there is no assurance that caustic internal or interstitial irradiation of the 

initial tumor will pre\ent recurrence eRewhere in the bladder mucosa -Uso the 

“proph 3 lactic ase” of the cobalt bomb has not always presented the decelop- 
ment of new bladder tumors We prefer to use C 3 stoscopic fulguration follow ed by 
c 3 stoscopjc inspection at intenaLs of two to three montLs A biops 3 of an 3 sus¬ 
picious area of recurrence is made in order to rule out actual mahgnant change 
m the base of the tumor Fulguration through the c 3 Storeope is continued unless 
the tumor show s histological ecndence of mahgnanc 3 
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TREATMENT OF BLADDER AND PROSTATIC CANCER BY 
COI\IBINED INTERSTITIAL ISOTOPE RADIATION 
AND THE COBALT BOMB 
CA''L F RUSCHE and HENRY L JAFFE 

From Ihe Depat tment of Surgery (Urology) and Radiology (TherapcuUc), Umvcrstly of 
Southern California School of Medicine, and Department of Radiation Therapy, 
Cedars of Lebanon Hospital, Los Angeles, Calif 

BLADDER CARCINOMA 


The cumulative survival rate by years for hundieds of treated patients com¬ 
pared vuth a large senes of untreated patients reveals that the treatment of 
bladder cancer prolongs life appreciably and affords a marked degree of palliation 
The histologic pattern of a laige number of unnary bladdei tumors shows a 
transitional cell carcinoma This type of tumor is highly radiosensittvc Therefore 
it rmght be expected that external irradiation would cause these tumors to be 
radiocurable How'ever, urologists and radiation therapists have found that the 
sterilization of bladder cancer is rarely accomplished following x-iti 3 " therapy 
with conventional 200-250 ITl^ machines Radiocurabdity probably depends on 
a sufficient penetration of the radiation beam, the accurate direction of the 
beam beyond aU margins of the tumor, an adequate cancerocidal tumoi dose, the 
general condition of the patient, the control of infection in the upper urinarj 
tract as well as the radiosensitivity of the tumor As a palhahve measure this 
type of x-ray treatment has occasionally been successful, but generally it has 
given poor results YiTien heavy doses of x-ray theiapy were adimnistered by 200 
KV machines, many patients subsequently developed secondary' contraction of 
the bladder This, together with the residual disease, produced a lasting pain 
Another distressing complication sometimes occurring in patients who had been 
“cured” by conventional x-ray therapy was severe and uncontrollable hematuria 
due to telangiectasia and severe atrophy of the bladder mucosa 

Other methods of treatment have therefore been given preference These pro 
cedures include a) cystoscopic Jiilguralton wnth or without implantation of radon 
seeds or internal radiation therapy by a radium or cobalt bead in a special 
indwellmg catheter, b) open bladder surgery with resection and fulguration of the 
tumoi base with or without the implantation of radon seeds, radium needles, 
radioisotope injections or implantation of cobalt sources in njdon threads, <) 
segmental resection with or wuthout interstitial irradiation, d) total cystectomy with 
implantation of the ureters into the bowel or skin 

Since we have obsenmd the limitations of total cystectomy in a “^incs of 80 
patients, we decided to ex-plore the lalue of inlerstihal irradiation bj' radioactne 
colloidal chromic phosphate injection through the open bladder pins external 
irradiation bj' supervoltage therapj' deliveicd by the cobalt bomb 
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Radiation therapj of bladder cancer b\ superv oltage equipment has been re¬ 
ported bv Buschke to gii e encouraging results Stapleton of the RoitiI Cancer 
Hospital m London reported pleasmg short term results m ad\anced bladder 
cancer foUowmg the use of two milhon volt rotation x-rav therapv He reported 
a lack of radiation svmptoms and absence of set ere skm and rectal reactions 
We beheLe that the selection of the tvpe of treatment for each case should 
depend on the general condition of the patient the gross appearance of the 
tumor (papdlaix' or mfiltratmg) rmcroscopic appearance its extent and location 
withm the bladder (antenor wall lateral wall or tngone), whether there are smgle 
or multiple tumors obstruction of ureteral or urethral orifices m\ oli ement of 
the bladder sphmcter upper urman tract function presence of infected kidneys, 
previous treatment presence of disease outside of the bladder bv local extension 
Ivmph node metastases or distant metastases 

We propose the following chmcal classification Mhich is based on the gross 
appearance of the tumor and its extent The specific treatment which is outlined 
IS discussed on the basis of this chmcal classification 

CLXNtCAL CLASSIFICATION 

Clinical staac 0 Smgle or midtiple paptllarij tumors which are histologicalh 
btniaii 

Clinical staac 1 Smgle or multiple papillary tumors which are histologicalh 
maliqnant 

Clinical staac 2 Smgle or multiple intiltratina tumors irithoiit cstcnsion through 
the bladder wall 

Clinical staac S Intiltratina tumors pcnctratma through the bladder wall to 
penveacal tissue and with or without regional hmiph node metastasis 
Clinical staac 4 Infillratina tumor with distant metastases 

SPECIFIC TREATMENT 

For clinical staac 0 (bcnian papillary) These are smgle or multiple papillarv 
tumors which are histologicalli well differentiated Thei ustiallv respond i en 
poorlv to anv tiiie of external radiation therapi uhether it is com entional x-rav 
treatment or supen oltage therapi The total dose of mtemal irradiation re¬ 
quired to eradicate these tumors often approaches the effect of an actual cauterv 
Therefore the subsequent scarrmg and post-radiation necrosis do not warrant 
its use smee these tumors are actualli bemgn for long periods of time The re¬ 
currences mm be new tumors m other portions of the bladder mucosa There¬ 
fore there IS no assurance that caustic mtemal or interstitial irradiation of the 
mitial tumor will prei ent recurrence elsewhere in the bladder mucosa Also the 
prophi lactR use of the cobalt bomb has not alwai s prei ented the dei elop- 
ment of new bladder tumors We prefer to use cvstoscopic fulguration tollowed bv 
ci stoscopic inspection at mten als of two to three months A biopsi oi anv sus¬ 
picious area of recurrence is made in order to rule out actual mahgnant chanre 
m the base of the tumor Fulguration through the cistoscope is contmiied unless 
the tumor -hoi\« histological eiadence of mahgnancv 
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TREATilENT OF BLADDER AND PROSTATIC CANCER BY 

coaibined interstitial isotope radiation 

AND THE COBALT BOMB 
CArL F RUSCHE and HENRY L JAFPE 

From the Depari)?ient of Surgery {Urology) and Radiology {Therapeutic), UnticrsUy of 
Southern California School of Medicine, and Department of Radiation Therapy, 
Cedars of Lebanon Hospital, Los Angeles, Calif 

BLADDER CARCINOMA 

The cumulative survival rate by years for hundreds of treated patients com¬ 
pared vnth a large senes of untreated patients reveals that the treatment of 
bladder cancer prolongs life appreciably and affords a marked degree of palliation 

The histologic pattern of a large number of unnary bladder tumors shows a 
transitional ceU caremoma This type of tumor is highly radiosensitive Therefore 
it might be expected that external irradiation would cause these tumors to be 
radiocurable However, urologists and radiation therapists have found that the 
sterilization of bladder cancel is rarely accomphshed follomng \-rav therapi 
with conventional 200-250 IC^^ machmes Radiocurabihty probably depends on 
a sufficient penetration of the radiation beam, the accurate direction of the 
beam beyond all margins of the tumor, an adequate cancerocidal tumoi dose, the 
general condition of the patient, the control of infection m the upper urinarj 
tract as well as the radiosensitmt 3 '^ of the tumor As a palliative measure this 
type of x-ray treatment has occasionally been successful, but generally it has 
given poor results When heai^'’ doses of x-ray therapy were administered bj'^ 200 
machmes, man}^ patients subsequently developed secondai^'' contraction of 
the bladder This, together with the residual disease, produced a lasting pain 
Another distressmg complication sometmies occurnng in patients who had been 
“cured” by conventional x-ray therap}"- was severe and uncontrollable hematunn 
due to telangiectasia and seimre atrophj^ of the bladder mucosa 

Other methods of treatment have therefore been given preference These pro 
cedures include a) cystoscopic fulgnration with or without implantation of radon 
seeds or mternal radiation therapj’’ by a ladium or cobalt bead m a special 
indwellmg catheter, b) open bladder surgery with resection and fulguration of the 
tumoi base with or without the implantation of radon seeds, radium needles, 
radioisotope mjections or implantation of cobalt sourc&s in lydon threads, <) 
segmental resection with or without interstitial irradiation, d) total cystectomy inth 
implantation of the ureters into the bow el or skin 

Since we have obsened the limitations of total c 3 ^stectom 3 '’ in a «enes of 80 
patients, we decided to explore the \alue of interstitial irradiation radioactne 
colloidal chromic phosphate injection through the open bladder plu'- external 
irradiation b 3 ^ supen'oltage therap 3 ^ delii ered h} the cobalt bomb 

Read at annual meeting of W cUern Section of Amencan Urological 4*^-001011011 Vattle 
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considered suitable for cjstectomj This includes 1) those patients wuth tngone 
mioliement uho cannot be treated bj interstitial therapj because it would 
destro} the ureteral orifices, 2) those patients with infiltration of the outlet of 
the bladder requmng local destruction of the sphincters, 3) multiple infiltrating 
tumors of the bladder, 4) recurrent spreading low-grade malignant tumors m- 
lohung large areas of the bladder, and 5) superficial tumors becoming highl\ 
mahgnant or infiltrating and penetrating in tj^pe 

For chnical stage I, (distant metastases) PaUiatn e cobalt therapj is emploj ed 
to reduce hematuna and attempt to cause as much regression of the tumor as is 
possible for palliation and prolongation of life Smaller total tumor doses of 
cobalt radiation therapj are presenbed for these patients since onlj palliation 
IS possible 

SUPPORTIVE TREATMENT 

The general condition of the patient must be ei aluated and appropnate sup- 
portii e measures presenbed to control hematuna and replace loss of blood bj 
transfusions If infection is present m the bladder or the upper unnarj tract, 
antibiotics are admimstered If there is a nonfunctioning infected kidnej it 
should be remoi ed surgicallj when the infection cannot be controlled bj medical 
means If the function of the upper unnarj tract is poor and if the edema of 
radiation therapj threatens to obstruct the proper drainage of the kidnejs, it 
mai be necessan to perform a nephrostomj or transplant the ureters to the skin 


lUIDLlTION THERAPT 


1) Internal radiation After the bladder has been opened and the need for 
mterstitial radiation is apparent, we now usually emploj radioactne colloidal 
chromic phosphate bi the multiple long needle techmque, as we have prenouslj 
desenbed for the palhatn e treatment of adi anced prostatic cancer IVe hai e sub- 
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For clinical stage 1 {malignant 'papillary) a) For the single malignant papillary 
tumor, cystoscopic fulguration mth implantation of radon may be attempted if 
there is no defimte evidence of mfiltration This type of tumor must be vatehed 
carefully for the patient may subsequently show evidence of local recurrence 
with or nuthout mfiltration of the bladder wall, or there may be multiple tumors 
developmg m other areas of the bladder mucosa 

b) For recurrent single papillary mahgnant tumors or for multiple papillary 
mahgnant tumors we perform open bladder surgery If there is no penetration of 
the bladder wall, a segmental excision is performed when the tumor is anterior or 
lateral in location and when a sufficient amount of functiomng bladder will re- 
mam If the tumors are too extensive for segmental resection or if the tngone or 
outlet is mvolved, we prefer fulguration and interstitial implantation of radio 
active colloidal chromic phosphate This is followed by a full course of external 
rotation cobalt therapy if there is subsequent recurrence of tumor 

For clinical stage £ (infillraling) Segmental resection is done when there is a 
smgle mfiltratmg tumor which on open bladder inspection and palpation is found 
to be completely resectable No mterstitial irradiation is employed because theo 
retically all of the tumor has been removed surgically Only when subsequent 
microscopic examination reveals that an madequate amount of surrounding 
normal mucosa has been removed do we employ postoperative cobalt bomb 
therapj’’ Also, if subsequent examination reveals emdence of local recurrence w e 
prescribe cobalt bomb treatment If the tumor is nonresectable w e remove the 
bulk of it by electrosurgeiy and fulgurate its base Then we inject the isotope 
or radon seeds The cobalt bomb is used only is there is residual disease after 
three months as determined by biopsy When cystoscopy reveals multiple infil¬ 
trating tumors, w'e fulgurate each tumor to its base after remo^^ng the bulk of 
it by electrosurgery Radon seeds or the isotopes are injected at the tumor base, 
and cobalt bomb therapy is used after three months if the inspection biopsy is 
positive 

We have also treated a few of these patients by external cobalt bomb therap} 
wuthout open surgery, and some of them have done w'ell This has usuallj' been 
prescnbed w'hen there wms some medical contraindication to open surgery 
(coronar}'^ disease) 

For clinical stage 3 {infiltrating, penetrating or requiring total cystectomy) IWien 
open surgery reveals that the neoplasm is infiltrating and extending through the 
bladder w all into the perivesical fat or into the regional lymph nodes, w e remove 
the bulk of the tumor by electrosurgery and fulgurate its base We also remove a 
l 3 Tnph node for biopsy if it appears to be involved b 3 ’^ metastatic disease, and 
inspect the liver for evidence of metastasis If the liver is not grossl} involved 
we record the extent of the Ijmph node metastases and then give these patienls 
intensive postoperative cobalt bomb therapy We do not use interstitial irradia 
tion for this stage of tumor If there is local recurrence after cobalt bomb treat¬ 
ment, a “second look” operation is performed and interstitial isotope injection is 

earned out , 

We now prefer to use cobalt bomb therapj for all patients who w ere pre\ lou. 
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Fig 3 Patient with carcinoma of bladder in \ertical position on rotating chair dunng 
cobalt bomb therapi 

tantages o\er con\ entioiial x-rat therap\ as delnered b} 200 to 250 KTS'’ ma¬ 
chines Cobalt-60 has a higher energi which is equnalent to about three milhon 
t olt x-raj s This higher euergj permits better protection of the stan while we are 
able to debt er a much higher tumor dose The depth dose pattern m the tumor 
area is supenor There is less bone damage because there is not as much back- 
scatter Also, dosage measurements are simpler because there is less back- 
scatter Sharper coUimation is possible with the cobalt beam, and it is a better 
beam for rotation therapv since the optimum energj for rotation is about one 
milhon electron \ olts The ai erage cobalt beam is 1 25 milli on electron i olts 
There are fewer mamtenance problems and there is much less radiation sickness 
Rotation cobalt therapj has certain adi antages oi er stationarj cobalt therapj 
The rotation therapj permits a higher total tumoi dose with less skin damage and 
it simulates multiple port techmques The distnbution of the radiation is 
improa ed, and there is less chance of oi erlap of multiple fields Rotation therapj 
wall produce less damage to the normal tissues smce the maximum dose is at the 
tumor site and the dose falls off awaj from the tumor site With the stationary 
techmque the maxmium dose is under the skin and falls off as the tumor site is 
approached Less tmie is necessary for settmg up the patient as compared to the 
multiple port techmque 

There are certam physical advantages of the phantom dose (fig 1) measure¬ 
ments which we use with cobalt-60 radiation as compared to calculations and 
tables which are used for detemumng tumor dosage as given by com entional 
x-ray therapy The phantom measurement proyndes a qmck and direct means of 
obtaimng the actual dosage y alue both m the tumor y olume and outside the tu¬ 
mor yolume m my plane It takes into consideration minor yanations in body 
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stituted this isotope injection treatment for radon seeds which we prenously 
used for the same purpose The isotope which is prepared from radioactive phos 
phorus (P”) has a physical half-hfe of 14 3 days and is composed entirelj' of 
beta radiation which has a maximum penetration of 8 nun of tissue It delivers 
a total dose of 885,000 roentgen eqmvalents physical to 1 gm or cc tissue con- 
tauung 1 millicune of the isotope completely disintegrating We feel that this 
isotope wall probably prevent some of the comphcations which followed the use 
of radon seed implantation smce we have ehimnated the more penetrating 
gamma radiation present m the radon seeds When radon seeds are used we prefer 
the gold seeds which contain about 1 to 1 5 nnlhcuries of radon per seed These 
are implanted m a radial manner at a distance of about 1 cm apart 

When we use the long needles foi the mjection of the isotope they are placed 
about cm apart and each needle is mjected mth 3 miUicunes of the isotope 
The chromic phosphate preparation contams 2 milhcunes of per cc fluid 
The operator has adequate radiation protection by the plastic shield over the 
special synnge which contams a disposable cartndge 

2) External radiation We have found that cobalt-60 therapy has certain ad 



Fit 2 Scliemntic drawing of l\’Tnplintic= of l>l iddcr 
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Fig 6 Lateral cystogram showing area covered by radiation beam Because beam docs 
not include a sufficient area of tissue posterior to bladder, setup was corrected by^ monng 
beam postenorlj 

structure such as air cavities The plastic phantom is made for each patient, and 
this IS filled tvith a special bolus matenal which simulates bod}’’ tissue specific 
density By placmg a radiation recording insti-ument at the simulated tumor 
site in the phantom an actual treatment is given and the “tumor dose” is re 
corded By moving the radiation dosuneter to vanous areas about the tumor site 
an actual isodose pattern is deterimned When there is l}Tnph node (fig 2) exten¬ 
sion of the disease the volume of tissue to be irradiated is accordingly mapped out 
Wien no extension tlirough the bladder or lymph node im olvement is present, a 
much smaller tumor xmlume is irradiated 

Our patients are usually treated in the i ertical position on a specially con- 
stiucted lotating chair (fig 3) The skin reaction which results after a tumor dose 
of 5,000 to 6,000r is gi\ eu in six to eight weeks is only a faint erytiicma, ns com- 
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Fig S Lateral cj'stogram sliovnng area covered bi radiation beam Because beam does 
not include a sufficient area of tissue posterior to bladder, setup a as corrected by moving 
beam postenorly 

stiucture such as air canties The plastic phantom is made for each patient, and 
this IS filled irith a special bolus matenal which simulates bodj" tissue specific 
density By placing a radiation recording instrument at the simulated tumor 
Bite in the phantom an actual treatment is giien and the “tumor dose" is rc 
corded B}^ moving the radiation dosimeter to vanous aieas about the tumor site 
an actual isodose pattern is determmed Bdien there is Ijonph node (fig 2) evtcn- 
sion of the disease the volume of tissue to be irradiated is according!}' mapped out 
WTien no extension through the bladder or Ijunph node involvement is present, a 
much smaller tumor volume is irradiated 

Our patients are usuall}' treated in the lertical position on a spociall}' con¬ 
structed lotatmg chair (fig 3) The skin reaction iihich results after a tumor dose 
of 5,000 to 6,000r is gi\ eu in sl\ to eight iieeks is only a faint erythema, n« com- 
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bkdder one of these had a good result, and one had onlv a fair result Eight pa¬ 
tients had an epidermoid tepe of bladder tumor, four of these had a good result, 
three had a poor result, and one was treated of recent date Of the two pa- 
nents with an undifferentiated type of tumor, one had a good result and one a 
poor result 

Of the total 36 patients (table 2), six were m our ehmcal stage 1, fit e of these 
had a good result, while one has been treated of recent date This of course 
mdicates that chmeal stage 1 cases hat e an excellent prognosis because thev do 
not hat e tumor mt olt ement of the bladder wall Of the 9 patients in chiucal 
stage 2 SIX had a good result one had a poor result and two patients were 
treated recendt This also would mdicate that the clmical stage 2 patients hat e a 
relatit eiv good prognosis The 14 patients with more adt anced disease m clmical 
stage 3 were the ones m whom we were particularlv mterested because these have 
usuaUy had the worst prognosis m tnew of the fact that thev have infiltratmg 
tumors with penetration of the bladder nail and some with regional Ivmph node 
metastase:^ Tour of these shott ed a good result three had a fair result four had a 
poor result while three were too lU to complete theu treatment Therefore it 
appears that about one-third of the=e patients might be salvaged with cobalt 
therapv -ei en panents m chmcal stage 4 were treated pnmanlv at the begmmncr 
of our sen« in order to detennine what effect cobalt radiation would have ^nce 
we knew that the=e patients v ould hat e postmortem examination- The autop-ie- 
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pared to the very se\ ere telangiectasia and skin atrophy yhich A\ould result mth 
half of this tumor dose if delivered by conventional \-iay therapy We check the 
location of the beam by making roentgenograms of the bladder after the instilla¬ 
tion of radiopaque material (figs 4 and 5) A speciallj’' constructed diagnostic 
x-raj'^ machine is attached to the cobalt machine so that these roentgenograms can 
be made to accurately check the size and direction of the beam 

The follomng are yanous isodose patterns for cobalt-60 rotation therapi of 
the bladder 

1) A 270° anterior rotation pattern (fig 6, A) shons that the 100 pei cent zone 
IS directly in the region of the bladder Only the anterior y all of the rectum is re 
cemng about 20 per cent of the radiation dose This is of course a distinct ad- 
yantage since the lectal reactions ma}'^ become seveie with other types of treat¬ 
ment and may therefore limit the total tumor dose 

2) A 360° rotation pattern shows that the bladdei and lectuni are both in the 
90 to 100 per cent zone, which is a distinct disadvantage The only possible ad¬ 
vantage of this pattern is that a fairly large amount of radiation maj"^ be given 
to a larger volume of tissue l\'hen there is considerable disease extending out¬ 
side of the bladder, a portion of the treatment may have to be gi\en by this 
method and the remaindei of the tieatment by the 270° rotation 

3) The 180° anterior rotation pattern (fig 6, B) again shows that the rectum 
received 70 to 80 per cent of the total dose How ever, a relatively large amount of 
perivesical tissue can be irradiated b 3 ’^ this techmque This technique ma}' be com¬ 
bined with the 270° technique -when there is ex'tensive peiivesical and lymph 
node involvement 

4) When stationaiy’ techniques are employed either in single or multiple 
portal fashion, one must accept the fact that the radiation dose wall be much 
higher to the subcutaneous tissues because the dose is 100 per cent immediately 
below the skm and graduallj" falls off tow ard the bladder region The skin dose 
is considerablj" less wath lotation therapy than stationar}" cobalt tlierapj", but 
even with stationarj’^ cobalt treatment the skin dose is onb' one-third of w hat it 
would be wnth conventional x-raj"^ tieatment In the single port pattern when the 
beam is directed anteiiorW (fig 6, C), the percentage of radiation as indicated 
show's that the bladder recen es about GO per cent of the dose, whereas the sub¬ 
cutaneous tissue recen es 100 per cent of the dose It should also be noted that 
the rectum is lecemng about 30 per cent of the dose and there is an exit dose of 
about 20 pel cent through the posterior side of the bod}' There is some danger of 
overlapping (fig 6, D) when multiple single ports are u'^ed 

RESULTS 

Thirty-SLX patients wnth bladder cancer have been treated and followed for 
almost thiee 3 ears (table 1) Twentj'-four of these patients showed a transi¬ 
tional cell caicmoma, and of these, ten had a good result, four had a fair re 
suit, and fi\e a poor result Three of these had iiiconiplete treatment, and two 
haie been treated of recent date Two patients had adenotaremoma of the 
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Fig 7 Carcinoma of prostate Intense skin reaction over sacrum because skin is at 
lower level than buttocks and therefore i' in 100 jier cent zone rather than 30 per cent zone 
of «kin “uirface over buttocks 

skin reaction (fig 7) det eloped ot er the sacrum because the folds of the buttocks 
caused the skm o\er the sacrum to be at a lower let el than the skm of the but¬ 
tocks Actuallt the skin o\ er the sacrum was now m a ‘tumor position” rather 
than a skin position, smce the mtensitA of the beam below the highest pomt was 
100 per cent as compared with oiil\ 30 per cent on the skin surface 
When the smgle beam was du-ected from the antenor (fig S, .4) part of the bodt 
the tumor dose mthe prostate was about 50 per cent and the rectal dose onh 40 
per cent as compared to the rectal dose of 60 per cent and tumor dose in the 
prostate of 40 pier cent when the beam was directed from the postenor aspiect 
(fig S B) It is therefore apparent that the antenor beam of the single portal is 
more efficient than the postenorly directed smgle beam Because of the large dose 
to the rectum m e therefore had to giA e up the single portal technique and reh on 
rotation therapA 

With ISO' antenor rotation (fig S C) techmque the prostate recen ed 100 per 
cent of the dose while the rectum recen ed SO to 90 per cent of the dose With the 
360° rotation both the prostate and rectum agam were m the 90 to 100 per cent 
dose range With the 270° antenor rotation (fig S, D), the prostate recen ed 100 
per cent of the dose while the rectum recen ed from 40 to 60 per cent of the dose 
It IS apparent that there is no wai to spare the rectum completeh because of the 
close proNimitA of the prostate to the rectum anatomicallA We now combme the 
antenor single port techmque for about half the total dose and then give the 
remamder of the treatment between 270° antenor rotation or the 360° antenor 
rotation (fig 9), dependmg on the lateral extent of the disease At the time of the 
ongmal surgical exploration and isotope injection the presence of metastatic 
h-mph nodes is determined (fig 10) and if present thei must be included m the 
field of radiation of the cobalt team 
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of these patients revealed that one had a good result as fai as the local disease 
was concerned Our pathologist could not find any residual evidence of cancer in 
the area covered by the cobalt beam Of course, this patient had extensn c liver 
and bone metastases, and these areas were not treated Two of the patients 
examined post mortem shon ed a fair response, n hile foui shov ed a verj' poor 
response This further emphasizes that the cobalt beam is capable of causing 
destruction of the tunioi tissue at the bladdei site and also in the perivesical and 
bmrph node tissue m a small percentage of patients Altogether, 24 of the 3G pa¬ 
tients m this senes are alive, while 12 are dead Of the Imng patients, 15 had a 
good result, three had a fair result, three had a poor result, vhile three have 
been treated lecently Of the 12 deceased patients, one had a good result, tno 
had a fan lesult, six had a poor result, and three did not complete their treatnienl 

COMPLICATIONS 

There were no serious complications noted dunng treatment oi after treat¬ 
ment The patients v ho do not have extensive bladder wall infiltration and pene¬ 
tration show relatively little bladdei contraction following treatment as com¬ 
pared to the bladder contiaction which we often obseived after conventional 
x-ray therapy The rectal complaints which are at their peak at the conclusion 
of the tieatment senes usually last foi about two to three weeks The skin reac¬ 
tions at their peak are only a mild erythema, and later mild tanning The skin 
remains soft and pliable, and in onlj' one case did we observe a postradiation 
fat necrosis In this patient all the treatment was delivered through a single 
anterior portal so that the subcutaneous fat received the largest part of the 
dose AlTien patients had preAUously been treated ivith radon seeds or radium 
needles and then referred to us several years later for recurrent disease u e found 
that a radiation necrosis would often develop at the site of the previous inter¬ 
stitial radiation When years elapse between radiation treatments the blood 
supply of the local area is impaired and these local areas ma}' not stand up too 
u ell under further heavj’’ irradiation '\l^Tlen local radiation necrosis develops in 
such cases it usuallj’^ responds to local theiapy and sometimes the use of meti- 
coi ten IS helpful 

PROSTATIC CARCINOMA 

Our pre%uous communications reported our technique and results for the 
colloidal chromic phosphate palliatnm treatment of advanced prostatic taiicer 
Although ue have been impressed wuth the results from a palliative standpoint, 
it became obnous that some patients required more than local injection treat¬ 
ment, since post-treatment biopsies and clinical examination of some of these 
patients confirmed the presence of further growth of tumor Instead of rc-m 
jecting these patients wnth more chromic phosphate at three to foui month inter¬ 
vals, when disease was found on post-treatment biopsy wo hai e elected to treat a 
group of these patients secondarily wath cobalt bomb rotation therapj MTcn 
single port posterior techniques were first used we noted tint i scriou« and ■=cicre 
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Fig 9 Carcinoma of prostate treated bi cobalt bomb, shomng dosage pattern mth 
360° rotation 



Fig 10 Sketch shonang l\mphntic drainage from pro-tate 
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Fxo 9 Carcnoma of prostate treated cobalt bomb, sho.-rng dosage pattern mtb 
360° rotation 



Fig 10 Sketch shoning hmphntic drainage from pro'tate 
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1 11 C iirtinoimi of pro'll ilo I single interior beam shows 60 per eent tumor do'^o in prostate area an<l 10 per cent in rectum 
HineJt po^lt nor beam Hbow** 40 per cLut of rmlmtion iloso in prostate ami CO percent in rectum C, Iroutcd In cobalt bomb show 
]>itteru with ISO uutonor rotation D tre itcd b\ cobalt bomb, showinR dosnRC p ittcrn with 270® anterior rotation 
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normal tissues This was mipossible when we used comentionnl 200 to 250 
therapj machines 

The immediate results are sufficienth encouraging so that ne feel that ne 
should contmue this procedure 

There is a sinking absence of secoudarj contracture of the bladder followmg 
cobalt bomb therapi as compared to the bladdei contracture nhich usualla 
follows mtensiA e coda entional x-ra> therapj 

1J,00 N Vermont Aic , Los Angeles 27, Cahf {C F R ) 
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Table 3 Prostale cobalt telelherapy Results, IB cases 



No 

Living 

DcJid 

Good 

8 

7 

1 

Fair 

3 

2 

1 

Poor 

4 

1 1 

1 

3 


i 16 

10 

5 


RESULllS 

Of the 15 patients who received cobalt bomb therapy for advanced prostotic 
cancer (table 3), 13 had a combination of the isotope injection followed by cobalt 
bomb therapy, vhile two patients received only cobalt bomb therapj^ Of the 
15 patients treated, eight showed a good result, seven of these are livmg and one 
IS dead Three patients shov ed a fair result, two of these are hrung and one is 
dead Four patients had a pooi result foDomng this treatment, and of these one 
IS hving and three are dead It therefore appears that at least two-thirds of the 
patients have had a n orthv hile result to date 


COMPLICATIONS 

No senous complications have occurred smce we have adjusted the technique 
to avoid the severe skin reactions which ne noted when the patients received all 
of the treatment through a single postenor port technique Rectal edema and 
radiation reaction are apparent toward the completion of the total course of treat¬ 
ment when the patient has received about 5,000 to 6,000r tumor dose m si\ to 
eight veeks This lasts for about two to three weeks and then subsides During 
the height of the reaction the patient complams of diarrhea, but this is controlled 
by smtable medication and is only of short duration We have not observed any 
senous depression of the bone marrow with this type of irradiation When there 
IS endence of bone marroiv depression it usually indicates that the patient as 
metastases to the bones, even though the \-ray evamination of the bones may 
be negative A sternal puncture or bone marrou study of the ihac crest maj 
reveal the presence of bone metastases before there is roentgen endence of bone 
involvement by the disease 


SUMJIARl 

A method of isotope treatment emplojnng both the injection of radioactne 
coUoidal chroimc phosphate and the use of external cobalt bomb therapy is pre¬ 
sented for the treatment of advanced bladder and prostatic cancer ,, , , 

If properl}' apphed, this combined method of isotope treatment is uc er 
ated by the patient and does not appear to produce any venous complica ions 
The rad,.lion reaction ui the shin ,8 m.nnnal and tliere ,s rdaUve atencc of 
radiL" sicknees, in spite of the tact that a veiy largo tumor dose is doh ored 
llTnon possible to dehver high tumor doses by the combined isotope (m. - 
J„\ and the cobalt bomb therap,. and it is »>» P^^age "r— 
this treatment to the im oh ed tissues mth minimal damage 
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Their radioisotopic method iias cumbersome and complicated Honeier, the 
findmgs reported stmiulated this im estigation 

SE EJECTS AND PLAN OF INA ESTIGFTION 

The subjects studied were consecutne indinduals needing prostatectomj 
while patients m the San Diego Ckiuntx General Hospital I'olumetnc, gran- 
metnc, and radioisotopic methods were adopted to detemune gam or loss of 
weight and flmd durmg the operation Thus the accumci of each method could 
be compared with the others Absorption of the radioisotope was obtained bi 
direct detection with a scintillator head placed oi er the heart of the patient 
It was hoped that the studi would result in chmcalli useful finding' 

lUTEBLALS \ND EQUIPMENT 

Tor the gravrmetnc portion of the stud\, a beam scale accurate to 3^ oz was 
obtamed from the Howe Scale Compam This was adapted to our use b\ placmg 
it upon a special table that could support a fitter top and patient (fig 1) The 
same scale wa' used to detemune the w eight of the drapes both preoperatii eh 
and postoperatii ely Three 19 hter carbois were cahbrated with lolumetnc 
flasks and retamed as measures for the entire senes These w ere attached bv a 
closed system to the percolators, which were raamtamed at a constant height of 
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VOLUMETRIC, GRAVIMETRIC AND RADIOISOTOPIC 
DETERMINATION OF FLUID TRANSFER IN 
TRANSURETHRAL PROSTATECTOAIl^ 

E 0 TAYLOE, E S jVIA\SON,F H CARTER, W F BETHARD and R J PREYTISS 
From the Department of Urology, San Diego County General Hospital, San Diego, Calif 

It IS general!}'’ accepted that nitiavascuJai infusion and hemolysis is a dis 
tinct possibilit}'^ during transuiethral suigeiy Cieevy' has shoim that isotonic 
irngatmg solutions have i educed the moitahty late from 3M pei cent to 0 9G 
pel cent Cieevy and otheis," ’ using isotonic glucose iiligating solution, proied 
that infusion occuis b}' finding eJei'ated blood sugar lei'els and positn'e blood 
cultures These facts alone have caused the acceptance, by most urologists, of 
nonhemolytic isotomc irngatmg media 

The authors sought to determine accurately the volume of fluid absorption 
during transuiethial prostatectoin}' Pie\ious methods neie reinened Land- 
steiner and Finch,'' using chmcal obseivation and gioss laboratoiy tests, esti¬ 
mated that one of then patients lecen ed at least 1,000 cc bj' this loute Murph}', 
lob and Lapides® studied fluid and electioIjTe balance befoie and aftei operation 
of 11 patients, and found no alteiation Bulkley and associates,® and HagstronP 
have reported sudden heart failuie in patients nith pie-e\isting cardiac lesions, 
and in others, unavpectedlj’’high unne output, folloiimg transuiethial resection 
They attnbuted this to the absoiption of laige volumes of fluid through the 
prostatic veins Hanison® aud associates estimated that patients undergoing 
transurethral prostatectomy Mould become agitated M'hen about 3,000 cc fluid 
Mere infused, and also noted a change in the postopeiative clectrohdes in such 
a patient 

The first adequate attempt to measui e luti a\ ascular irrigating fluid transfer 
M as undertaken by Griffin and associates" They found that as much as 3,950 cc 
flmd could be so absorbed They measuied fluid absorption volumetrically and 
bj' radioisotope tagging The patients selected Meie in good ph 3 'sical condition 


Read at annual meeting of M'^cstern Section of Amoncm Urological Asbociation, Seattle, 
Wash , '\Ia\ 27-30, 1057 
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was carefullj' noted The returning irrigating fluid uas meticulouslj retneied 
bj an assistant Accidental spillage of irngant was absorbed be floor coienngs 
weighed prenouslj The operations uere done bj’’ the resident staff of the San 
Diego Countj General Hospital and extensn e resections n ere done intentionallj 
The operator would note the area of resection and report to the technician 

Tcble 1 Tabulation of results obtained by lolumctnc radioisotopic and graiimelric portions 

of study 
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Table 2 Incidence of appearance of signs of fluid absorption a- related to presence of open 

sinuses 


Patients with no open sinuses but pcnprostatic fat showing 

Sinus open no blood pressure rise 

Sinus open rise in blood pressure 

Sinus open no blood pressure nse but pulse slowed 

No sinus open but blood pressure nse 


10 

1 

■4 

4 

2 

I 




492 


TAIIOR, JIAXS02f, CARTER, BETHARD AND PRENTISS 



28 inches above the operating table level To detect the activity of the tiacer- 
labelled inigating fluid as it entered the ciiculation of tlie patient, a scintillator 
head (Nucleai Chicago), a count rate meter (Nucleai Chicago), and a direct 
wntmg lecorder (Esterhne-Angus) were used (fig 2) The scintillator head i\as 
placed at the skin level of the patient at the fifth intei space just to the left of 
the sternal border The ladioisotope used nas sodium iodide'*‘ (Onodide, 
stenle, Abbott) 

METHOD 

All candidates leceived careful preopeiative evaluation vhicli includes medical 
consultation whenever indicated Tn o days prior to surgerj’’, patients n ere given 
potassium iodide as a blocking agent to the tliyi oid gland Preoperative prepara¬ 
tion included 500 mg of terramj-^cm the night before and the morning of 
surgerj-^ The irrigation solution nas prepared by adding the Nal’^‘ to the prcvi- 
ousl}^ measured 1 1 % glycine solution 

The radioactive isotope, in a concentration of 2G nucrocuries per liter, vas 
used as the isotope tag This concentration n as selected empmcaUy after it i\ as 
found that it vould give, roughly, one count per minute per cc of absorbed 
fluid One thousand cc of 5% devtrose in uater containing 2G nucrocuries of 
I”‘, vhen given intravenousl 3 % vould cause an increase in actmt}" o\cr the 
heart of about 1,000 counts per minute To rule out the possibility of absorption 
of the I”' from the bladder and intact prostate, a contiol study vas made vitli 
the bladder filled inth the tagged irngating solution No absorption iias de¬ 
tected, this bears out the findings of others 

En route to the operating room, the patient vas weighed with the catheter 
he Mould have postoperativelj'^ The actual measurement vas done b} aeighmg 
the litter top and patient on the special scale The patient vas given a low spinal 
or saddle anesthesia, 5% dextrose in distilled water was started bi slow mtra- 
\enous drip The scintillator head was then positioned or or the patient s heart 
and the background count determined C>stoscop3 was started using the Iglasias- 
Torre modification of the Nesbit resectoscope The time of the first incision 

■» Maluf X S It Fiirtlicr «Uidic‘> on absorption throiigli tlic Iiumnn lilnddcr J t rol 
73 S30-S35, 1955 
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The t^\entJ-fi^e patients studied presented an a^e^age age of 74 2 a ears One 
death occurred The a^erage n eight of tissue resected ^\as 25 2 gm , inth a 
range of 2 4 to 68 gm The a^erage blood loss was 282 cc of whole blood wnth 
a range of 21 to 790 cc Serenteen patients (68%) showed definite erndence of 
fluid absorption, while the remaining eight (32 %) exhibited loss of bodi w eight 
during the procedure Of those showing absorption, the ai erage w eight gain 
was 1,225 gm and an ai erage loss of irngating fluid of 1,335 cc See table 1 for 



Fu o 1 correlation of radioisotopic detection of irrigating fluid absorption gam in 
bodi weight an^d los-of irrigating fluid as measured a olumetncalK 1, Start of operation 
S Sinus open 3 Lnd of operation Weight of tis«:ue 39 gni Weight gain, 542 gm Fluid 
absorbed oOo cc Increase in radioactivita 550 cpm 

B actual tracing obtained dunng prostatectoma Spikes indicate interference 1 Start 
of operation 2 t onous sinus open 3 Second sinus open 4 Interference 5, End of opera¬ 
tion Weight of tas-ne 6S gm Weight gam 225S gm Fluid absorbed 20oS cc Increase m 
radioacti\at\ 1820 cpm 

C \ote rclationsjup of open smuses and increase in rate of fluid absorption Extensive 
^e^ctions done in all cases 2 Start of operation 2 Large sinus open 3 Th^ smuses wen 
4. End of operation W eight of tissue 2 4 gm Weight gam 1201 gm Fluid absorbed mg 
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an 3 ^ unusual bleeding oi the piesence of sinuses These nere then noted on the 
continuous tracing of the radioactivity passing thi ough the heart The anesthetist 
■nould repoit any change in the patient’s condition and this too vas recorded 
At the termination of the pioceduie, all values such as intraienous fluids, 
pontocaine, diluent, tissue weight, watei in the Foley catlietei bag, and Iff 
jeUy weie carefully lecorded The patient was then leturned to the scale and 
again carefully w'eighed, as weie the drapes Anj"^ change in the iriigating fluid 
volume and the loss of blood was caiefully determined Blood loss was deter- 
mmed by a Fischei hemometer which had been calibrated foi use wuth the gl 3 Tine 
solution and blood imxture The whole blood was conveited to atid-hematin 
and the percentage of hemoglobin piesent determmed dnectl}^ and the lolume 
of blood loss calculated Coriections for urine and insensible fluid loss were 
determmed by assuming 1 cc mine evcietion pei minute, and 0 5 cc insensible 
loss per minute as an average output 



Fig 3 Lew^s recording stometer connected to suprapubic cntiictcr Continiioii*-trac 
ing was made of intravesical pressure during (ransurethra) prostatectomi 
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Fio 4 Actual example of tracing obtained 

sure occurs i-vith normal filling of bladder as occur di jj 9 i to min Hi, 

l^mpUing and filling bladder 2 23 mm Hg pro-sure, bladder lull 

pressure, Toomei =\ringe 
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fluid and the bod\ weight change can onl\ be explained h\ the et aporation of 
fluid inad\ ertentlv spdled during the resection The output of unne and the 
insensible loss were determined b\ the length of the operation Bv keepmg as 
man% of the t anables as constant as possible it is felt that a reasonabh accurate 
stud^ has been made 

After exposure to the radioisotope, the patients would maintam high let els 
of actmtt in the circulatmg bloodstream for as long as 12 hours Actitutt m 
the thvroid was sufficientlv great with the earlt patients that later ones receit ed 
adequate doses of lodme to block radioactit e lodme uptake 

The results of the studv show that the patient mat receit e as much as 3 400 cc 
of imgatmg fluid mtrat ascularlt dunng the course of transurethral prostatec- 
tomv Usmg three methods of evaluation sunultaneouslt we hat e found a 
defimte correlation of absorption of the imgatmg flmd and the presence of 
open tenous sinuses Rapid nse of the radioactitntt m the circulatmg blood 
stream and the notmg of the open smuses bt the ojierator ttere conconntant 
Howeter, three patients (AO, RS, JAI) received large amounts of flmd 
although no tenous smuses ttere obserted This mdicated that the surgeon was 
not alwats a good judge of flmd accumulation It follows that it is dangerous to 
use distdled water imgation until obtnous smuses are opened 
It IS possible that electronics engmeers could detelop a small and compact 
scmtiUator head and count rate meter that could be attached to the patient s 
chest This would function hke the cardioscope and would git e the anesthetist 
and surgeon wammg of excess absorption 
The data mdicate no true correlation between the tvpe of giand resected and 
the amount of mtrat ascidar mfusion Our observations suggest that patients 
with carcmoma of the prostate are prone to suffer greater infusion A larger 
senes is necessarv for confirmation Neither gland size histopathology nor tvpe 
of enlargement gat e forewammg as to which patients would absorb flmd Our 
findmgs substantiate those of others that most of the infusion occurs when the 
capsule IS approached and tenous smuses are opened We found no etudence 
that ant appreciable absorption takes place earlv m the remotal of a bemgn 
adenoma 

The remot al of ant form of prostatic obstruction mat result m mtrat ascular 
mfusion of ungants The expenenced surgeon when close to the capsule, is less 
hkelt to hate absorption occur Aledium to large glands (40 gm or more) mav 
det elop thm capsules from the nature of the hvpertropht TheoreticaUt this 
would mcrease the hkehhood of entenng the tenous smuses, especiaUv if the 
bite of the loop is too generous Small fibrous glands mat hate stones m the 
capsule m attemptmg to unroof these, tenous smuses mat be entered The 
anatomt of the neoplastic prostate is distorted, causmg difficulft m identifvmc 
the capsule and mcreasmg the chance of smus mcision 

Untd an electromc substitute is det eloped, three cluneal signs can be used to 
obserte significant absorption 1) slowmg of the pulse 2) nse m both the st<=- 
tohe and diastohc pressure and, finallt, 3) mental agitation of the patient^ If 
the anesthetist is aware of this chain of events he can nam the surgeon that 
dangerou- o\erloading of the cuculation is taking place 
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tabulated results of the giavimetnc, radioisotopic, and volumetric detcim 
tions 

Ten patients nere known to have one oi more open v^enous sinuses and 
had penprostatic fat showung, but no sinuses could be identified (table 2) ( 
patient (J V ) mth primary contracture of the bladder neck, absorbed no fl 
during his imtial operation During a second operation for recurrent bind 
neck contracture, multiple sinuses were opened causing marked infusion 
second patient (G K ), inth an iiidii elling suprapubic tube, had an incompl 
operation On completion of his prostatectomj'^, sinuses were opened and 
bodj"^ weight increased 360 gm During each of his two operations, a Le 
recording cystonieter was connected to his suprapubic catheter allowing c 
tmuous mtravTSical pressme recordings (fig 3) Filling the bladder produi 
pressmes as high as 23 mm of Hg while vngorous irngatioii of the bladder w 
either the Tooniey syringe or the Elhk evacuator produced intravesical pr 
suies of onl}’^ 8 mm of Hg (fig 4) 

Figure 5 show s the amount of radioisotope accumulated m the vascular systi 
as recorded directl}’- during the vanous stages of the prostatectom 3 ’^ Figure 
illustrates the effect of flmd absorption on the blood pressure and pulse 

The one patient who died developed acute pulmonarj edema while on t 
operating table after absorbing almost 2,900 cc of irrigating fluid The pi 
mouarj edema was corrected, but the patient developed irreversible eirculato 
collapse, cvpinng on the second postoperative daj 


DISCUSSION 
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^^4') High mtravesical pressures appieared to increase intrai ascular mtusion if 
smuses were open 

(5) Pressure evacuators do not increase absorption 

fG) Open smuses near capsule mcrease infunon rate 

f7) So-called poor cardiac nsk patients can withstand surpnsmg amounts ot 
lunision 

(SI Appreciable amounts of rmgation flmd entered the i ascular sustems m 6S ‘T- 
ot the patients 

(9) Three simple chmcal signs of mtrauascular infusion are al bradvcardia 
bl rise m blood pressure cl agitation 

flOl Appreciable absorption mar occur though the operator is unaware that 
venous smuses are ojien therefore isotomc imgants should be emploved from 
the be ginnin g of the resection 

(111 There is no absorption from the mtact bladder and prostate Careful 
attention to the details demonstrated m this studv should make transurethral 
prostatectomr an even safer procedure 

Xorlh End m Front Strict San Dtcco 3 Cain 
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Although a patient with a cardiovascular problem may piesent a poor surgical 
risk, it is felt that these patients have more resihency than was once thought 
Perhaps more of the “prohibitive nsk" patients, m the hands of well-trained 
resectionists, using isotonic solutions, can be offered a more comfortable life 

The results of this study shov that certain precautions are necessary m the 
ti ansurethral method of prostatectom 3 ’^ and that these must be obsen^ed if 
distressing, even disastious, comphcations are to be avoided Since ne are 
unable to correlate the amount of flmd absorbed, wuth any degree of accuracy, 
vnth the nature of the resected prostate, it seems wise that aU patients who arc 
to undergo tiansuiethral prostatectomy should be given the benefit of such pre¬ 
cautions 

(1) Patient should be modelately dehydrated, especially if he presents a 
cardiac problem 

(2) Intravenous flmds should be kept to a minimum Give only enough to 
prevent the needle plugging 

(3) Preoperative antibiotics aie helpful m avoiding chills and feier postopera- 
tively 

(4) Should biadj'cardia, progressive blood piessure rise, or agitation of the 
patient develop dming a resection, the procedure should be terminated as 
quickly as possible by fulgurating artenal bleeders and inserting a hemostatic 
bag 

(5) Should signs of intravascular infusion develop, the patient must be watched 
closely after operation foi instability and sudden collapse of the cardiovascular 
system Measures for correction should be at hand, i e , w'hole lilood, o\ygen, 
and v'asopressor drugs to avmid shock and thus prevent oliguria “ 

(6) The use of an isotonic iirigating solution is mandatory 

(7) An optmium height of the irrigating fluid source w as found to be 28 inches 
above the bladder 

(8) The anesthetist should be awaie of the danger of intravascular infusion 
and should watch the patient closelj' for signs of the occuiiencc 

(9) Excessive intravesical piessuie should be avoided, espccinllv during the 
latter phase of the prostatectomj’- 

(10) Av Old cutting too close to the capsule m one area earlj' in the procedure 

(11) Avoid sinuses by stopping the resection depth when coarse circular fibers 
of false capsule aie exposed Do not expose the fine, hard, glistening, cinuiar 
fibers of the true capsule 


CONCLUSIONS 


(1) Yolumetiic, giavimetiic, and radioisotopic mcasuiements of intra\a-cular 

infusion of irrigating solution correlate closel} 

(2) Direct measurement of radioactive irrigating fluid is relativeh ncurate 

and simple 11*1 

(3) I'’* tagging of inigating solution IS safe and accurate, aiic in iv x ic jus 

so that one count pei minute indicates 1 cc of alisorptioii 


“ Bunge, R O and B iror A 1' 
J Urol 60 122 lOlS 
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b Too high level of spinal anesthesia 
c Possible toxic action of glj cine 
d Adrenal insufficiencj 
B Cases mth initial rise m blood pressure 
1 Dilutional or hj-ponatrenuc shock 

Periorahon TTith the classical sjmdromeof perforation, \\ e are all unfortunatelj 
fanuhar llhth ei erything going nicelj and usuall} mth the resection approach¬ 
ing the capsule, the patient suddenl 3 complains of acute pain in the lower ab¬ 
domen, accompamed bj a marked drop m blood pressure, pallor, perspiration, 
and other signs of i ascular collapse 

RELATION OF TYPE OF IRRIGATING FLUID TO SHOCK AFTER EXITRAA ASATION 

Perforation does not lead to seiere shock if an isotonic irngating solution is 
used If distilled water is used, howeier, perforation leads to great pain, eien 
with anesthesia, and an immediate drop m blood pressure An episode of marked 
hjiiotension during transurethral resection contnbutes to the causation of acute 
renal failure, ei en when the renal failure is pnmanlj due to mcompatible trans¬ 
fusion or mtrai ascular hemoh sis from irngating fluid entenng the circulation 
It has been argued that with an isotomc urigatmg flmd the operator maj not 
know uhen he has perforated This is true and is an obnous disadiantage A 
perforation of consequence, howeier, mil diminish or abohsh the return of 
irngatmg flmd, and will hardlj be nussed bj the alert operator, and eien with 
isotomc uTigatmg flmd some pain raa3 be felt 

The recognition of ungatmg flmd entermg the circulation as a cause of post- 
operatii e transurethral reactions w as due to the obsen ations of iMcLaughlin, 
Fole 3 , Emmett, and Creeiw Ebert was the first to suggest isotomc irngants as 
a solution to the problem He first recommended glucose, but because of stickiness 
and poor nsibiht 3 later changed to 1 8 per cent urea, subsequenth reducing 
this to 9 per cent urea Credle, Warren and Vest then contended that urea 
solutions w ere just as hemoh-tic m the bloodstream as distilled water, and fai ored 
gl 3 cme, which was first adiocated b 3 Xesbit The failure of urea solutions to 
prei ent hemoh sis has since been abundanth confirmed 

Distilled water ma 3 contnbute to morbidit 3 and mortaliti m three distinct 
wais 1) seiere shock and blood pressure drop if extraiasation occms, 2) b 3 
causing mtrai ascular hemoh sis, and 3) bi the low salt smdrome The first two 
of these disadi antages are oi ercorae b 3 the isotomc solutions such as gh cine and 
the sugars, but the disadiantage of poor nsion is added, and the low salt 
syndrome still occms 

That the adoption of isotomc urigating solutions has not been bi am means 
umiersal, m spite of the well publicized dangers inherent in the use of water, is 
an eloquent testimon 3 to the i alue mam of the busiest resectionists place on 
clear i ision 

Urea solutions possess the propert 3 of preieutmg shock on extrai asation to a 
large degree but mtrai ascular hemoh sis still takes place t ision, howei er, is 
essentialh as good as with distilled water In addition, mea solutions are com- 
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T^TES OF SHOCK-LIKE REACTION DURING TRANSURETHRAL 
RESECTION AND RELATION TO ACUTE RENAL FAILURE 

H SPENCER HOYT, JAMES L GOEBEL, HERBERT I LEE 
AND JONATHAN SCHOENBROD 

From Dimston ^ Urology, Department of Surgery, Stanford University School of Medicine, 
San Francisco, and Department of Urology, Veterans Administration 
Hospital, San Francisco, Calif 

Further reduction of the commendable mortahty of transurethral lesection 
requires an exanunation of some of the rare comphcations, and the conquest, if 
possible, of two of our remauung problems, the various forms of shock occurring 
durmg or just followmg transurethral resection, and the problem of acute renal 
failure These tvo comphcations may or maj'^ not be related in the individual 
case 

The understanding of untoward reactions occurnng durmg or just after trans¬ 
urethral resection has recently been greatly clarified by the identification of a 
certain group of these reactions mth the low salt syndrome, familiar to internists 
for some tune 

Hagstrom first suggested Ion serum sodium as a cause of certain reactions, and 
stated that this explanation v as suggested to him by Moyer 

Harrison and associates later in an excellent analysis suggested the term 
dilutional hyponatremic shock 

The purpose of the present study is to further evaluate the lov salt syndrome, 
and to correlate its treatment with other factors m the prevention of acute renal 
failure 

MATEniAL AND METHODS 

The material for this study consisted of a senes of 2G cases at the Veterans 
Administration Hospital, San Francisco, in nhich pre- and postoperative electro- 
Ijde studies nere done, and a second senes of 12 cases from private practice 
in which uiea solution was used as the irrigating fluid In this series pre- and 
postoperatne sodium and urea estimations were done Two case histones of 
severe hyponatremic shock are appended 

CLASSIFICATION OF TATES OF ACUTE REACTION FOLLOWING TRANSUnETHRAL 

RESECTION 

The types of untoiiard reactions occurring during or immediate^ following 
transurethral resection may profitably be classified as to whether the blood 
pressure is raised or Ioaa ered 

A Cases wnth an immediate fall in blood pressure 

1 Sudden shock and a ascular collapse with pain 
a Perforation and extrai asation 

b CardiOA ascular accidents, coronarj embolism, etc 

2 Gradual shock, usually without pain 
a Excessive blood loss 

Read at annual meeting of Western Section of Vmcnean Urological As-'ocialion So ittli , 
Wa'=h MaA 27-30, 1057 
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Table 1 Sod:iim drop blood prrffurt rife and hemoolobtnemia in 14 eofes fhovrino eionifieant 
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Ca-e? 1 *o 12received500cc 11 percent sodjomcUondp dunng sunr^n or 55 gm 'odium 
chloride 

* Hb fe-tuTLited 4bout 75 me per cent just visiUe 
t Postoperative three hours sodium ha.' dropped furthei- 
i Po-toperative 'odium 120 preoperative not done 


SO Operation lasted 45 nunutes during which tune blood pressure ro^ to 190 
at the close continuing to nse to a peak of 205 mneti minutes after 'oirgerv 
Patient lomited, was irrationak e.\hibited twitehmgs and looked ten- sicL 
Blood pre~=ure then steadih dropped to 118 svstolic four hours postopeiatit eh 
Patient contmued to show irrationahtv, twitehmgs, nausea and t onnting Eight 
hour' po'toperamelv the diagnosis of low salt svndrome ttas made The sodium 
determination at this tune was 121 m Eq and the chloride 90 m/Eq =:odium 
chlonde imratenousK (3 per cent, 500 cc) caused prompt improtement after 
which patient dowlv recot ered ot er the ne-xt 24 hours 

(afr 2 LA aged 75 rears, underwent transurethral resection 50 minute- 
duration The -t-tohe pressure remamed at 120 throughout, but at close -ud 
denlv liegan to n-e to a peak of ISO onlt 20 mmutes after close of operation 
Patient exhibited restlessness disonentation nausea and tomitm- and -eemed 
to be the exart dupheate of the foregoing ca-e ProStma bt the prenom ex 

penenre 500 . r ^ per c-ent-odium chlonde ttas started 45 mmutes after suraen 

with immediate recot en - ’ 

-ierum-hattedtmrkedhemoKsismbothca-es Pre-and postoperat.te-r^ium 

let cL' are not at ailable for ca-e 2 

^ ^ -vndrorne us 

suaae-ted bt a sodium drop and a blood presmir n-t' r.ruvred m 27 p^r cent of 
our ^ 
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pletely nontoxic In fact, glj^cine is detoxified if converted into urea, but if the 
other metabolic pathv\aj into ammonia take« place, toxic reactions maj occur 

Othei v\ ell-knov\ n causes of shock vnth hj’potension are spinal anesthesia, 
adrenal failure, excessiv e blood loss, and cardiov ascular accidents 

TOXICITV OF &LVCIXE 

During the last feu v ears it has been recognized that gl^ cine is a potentiallj 
toxic substance and can cause shock, vomiting, cardiac arrh3'thmia, and even 
death The question immediatelj aris&s as to vv hether come of the transurethral 
resection reactions m which glj’^cine was u«ed as the irrigating fluid could have 
been caused by the toxicity of glycine 

A studj"^ of the toxic dosage m animals indicates that thic is a pocsibilitv 
According to Handler, Kamm, and Harris, an mtrav'enouc dose of gl3'cine greater 
than 421 mg of ammo nitrogen per kilogram per minute is mv ariabl3 fatal to 
dogs If one liter of 1 1 per cent gl3'Cine w ere to enter the circulation in 60 mmutes, 
in a 70 kg man, the dose vv ould be 5 5 mg per kg /mm Ev en so, Harold Harper 
states 

“I do feel, how ev er, that if gtycine is othenvnse satisfacton, there is no 
metabolic contraindication to its use It is customar3 to use amino-acid 
mixluies in 5-6 per cent concentrations for mtrav'enous administration without 
concern if given ov^er about a 3 hour penod for 1 liter infusion I rather doubt 
that even if as much as 2 liteis of a 1 1 per cent solution of glycine enters the 
circulation theie would b3’’ an3" senous toxic effect from ammonia or other 
metabolic pioduets provided the total infusion ex-tended over a 2 hour period 
If the patient had considerable impairment of liv er function, perhaps this might 
not be so but ordinal 1I3" I think this amount of the ammo-acid could be handled ” 

DILETIOXAL HVTOXATREMIC SHOCK 

The recognition of a certain group of transurethral shock reactions as instances 
of the low salt s3mdrome marks a great advance 

Little need be added to the description of Hamson and associates “An in- 
cieasing blood pressure, slow pulse, apprehension, nausea and vomiting, twitch¬ 
ing, irrationality, shoitness of breath, c3manosis, convxdsions and coma 
ohguiia or anuria may follow ” Although the blood pressure is mitiall3' raised 
toward the end of the transurethral resection due to h373ervolemia, peripheral 
vmsculai collapse ma3’' later foUovv if the h3’ponatremia is not corrected Under 
these circumstances w e w ould havm the tw o mam requisites for the dev elopment 
of acute renal failure fulfilled, 1 e, intravascular hemob sis and a period of 
marked h3q30tcnsion Hagstrom reported some cases d3ang m the stage of coma 

Our experience to date has served to confirm the essential features of this 
S3mdrome 


CASE REPORTS 

Case 1 JA, aged 72 3ears, underwent transurethral resection Preoperative 
sodium determination not done Opeiation began wath bloo pressure o / 



SHOCK-LIKE RE-imON DEHING TR-I.^«rEETHEAL RESECTION 


50 5 


Table 1 Sr-d ijr cfnip rfjvKi p'tJUfc-t nm tc in tf'r'j-irr!figntr‘-^n> 



Ni 


B ->-.1 P-tsta- 

Szrs=. ^ 






1 


o 

55 

I 06 

2 


u 

20 

520 

> 



m 

■r>5 

- 


2 

50 

5 0 

5 


_,o 

0 


fi 


0 

0 

176 

“ 



50 

5 6 




-25 

iNl 

o 



50 

R 

in 


J 


257 

11 



10 

IQO 

12 





n 


6 ^ 

50 

* 100 — 

1 - 


15 ; 

0 
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ch]ond“ 

“ Hb A.boL* 75 the I>»r c-en* jus* visiblo 

■ Po^*op“”atirs tbreo hoirs Sodium Las oroppod ur'h“'* 

; Po^-opo-a'i-o sodium 120 prooperanve no* doa® 

SO Oporation lasted 45 minutes during which time Wood pressure rose to 190 
at the close r ontmuing to nse to a peak of 205 mnetv minutes after surgen 
Panent tomited was irrational, exhibited twitchmgs and looked verv sick. 
Blood pressure then 5teadil\ dropped to ilS svstohc four hours postoperant elv 
Panent i ontmued to show irranonalirr twitchmgs nausea and Toimtinz Eidit 
hour^ pccTopK-rativelv the diagnosis oi low salt svndrome was made The'sodium 
determinanon at this time nas 121 m Eq and the chlonde 90 m Elq ^odium 
fhlonde mtraienously d p-r cent, 500 cc) caused prompt improvement alter 
which pat ent slowlv recovered over the next 24 hours 

2 LA aged 75 vears underwent transurethral resection 50 mmutes 
duranon The --rstohc pressure remamed at 120 throughout but at close sud- 
denli began to rne m a peak of ISO onlv 20 mmutes after close of operanon 
Panent exhibited restle5snes=: disorientation nausea and \ omitmg and seemed 
to be the exact duphcate oi the foregomg case ProStmg br the pre.Tox= ex- 
peneme 500 < c ? per cent sodium chlonde a as started 45 mmutes after surgen 
with immeduite recoi erv 

^rum -ho** ed marked hemolvsn. m both Pre- and ponoperatn e sodium 
le els are not a ailable for case 2 

k studi o table 1 mdnates that nnld degrees n* the low salt svndrome e. 
suggened be a ^mm drr.p and a blood pre-mre n- r^eurred m ^7 r>er eenr o*' 
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ACUTE RENAL FAILURE (LOWER NEPHRON NEPHROSIS) 

A tremendous amount of clinical and e\penmental work has been done to 
elucidate the exact causes of this syndrome, and a detailed discussion is beyond 
the scope of this paper 

A summary of recent opinion, houevei, ^\ould seem to be that a period of 
anoxia of the i enal tubular cells, plus the presence of hemoglobin, are the usual 
causative factors Since incompatible tiansfusion, even with normal kidneys, can 
cause the syndrome, it is apparent that anoxia from surgical shook or other cause 
IS not always necessary Since crystalhne hemoglobin alone does not cause the 
sjmdrome, the possibility of the stroma of the red cells being a factoi has been 
suggested 

FoUowung ti ansurethral suigeiy, how evei, both anoxia and hemoglobineniia are 
usuallj'' present m those cases showung seiere reactions 

DISCUSSION 

There seems to be an iireducible mimmum of cases showing entrj' of irrigating 
fluid into the cnculation during tiansurethral lesection The suggestion of 
Griffin to leave areas in which venous sinuses are most apt to be entered until 
the last, or not resect them at all, should be umversall 3 ’' follow ed 

Whereas ddutioual hyponatremia may cause distressing symptoms duiiiig the 
imtial stages w hen hypertension is present its real threat to mortality hes in the 
period of marked hypotension w luch follow's if the sodium deficit is not promptly 
corrected 

TIus peiiod of lijpotension, added to hemoglobmemia, may lead to acute renal 
failure 

Recogmtion of the signs and symptoms of the low' salt sjmdrome, making 
possible its correction before the stage of hypotension is leached, constitutes a 
gi eat advance 

A lOugh estimate of the sodium deficit can be ariived at by the following 
considerations If 2 liters of w ater without sodium were added to the circulation 
there wmuld be a sodium chloride deficit of 18 gm , or enough to cause a definite 
low' salt syndrome Hence, if one hter of irrigating fluid enters the circulation, 
and one htei of 5 per cent glucose m watei is given mtravenouslj during the 
suigery, the syndrome of hjponatiemia may be pioduced 

Conversely, if the intravenous solutions giv'en during surgeiy w ere in the form 
of isotomc sodium chlonde, it would seem that the incidence of the low salt 
syndrome w'ould be greatly reduced 

Harrison and associates have proposed a definite formula for computing the 
sodium deficit, but the formula leqmies knowledge of the amount of irrigating 
fluid entermg the system Since this vanes wndely, fiom 10-30 cc per minute o 
operating time accoidmg to Hagstiom, a rough estimation is all that is possi e 
In his studies, Hagstrom obtained a fairlj' accuiate figure b 3 '' weighing patien 
before and aftei surgery 
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Data supplied b-\ Landstemer and Finch are also helpful in estimating the 
amount of flmd entermg the cnculation In one case of hemoglobmemia, thev 
tagged the imgatmg flmd inth sahcilate, and estimated that 1000 cc entered 
the circulation 

In another experiment, they ga\ e distilled mater mtrai enonsly to human snb- 
jects, and fonnd hemoglobm m the serum larjung from 11 mg per cent mith 
100 cc mater to 380 mg per cent mith 900 cc mater 
It IS sigmflcant that m no ca‘=e did reaction de\ elop nor signs of kidnev 
damage 

In the experience of those mho imgate mith mater, a serum hemoglobm of 
300-400 mg per cent is not too rare and in one case of our =enes a level of or er 
700 mg pier cent mas found 

Goodmm, Cason and Scott m an anal\ sis of 69 cases found tmo cases of 400, 
two o\ er 600, and one case of 875 mg per cent of hemoglobm m the serum 
From these considerations it mould seem that flmd entn mould range from 
1000 cc to 2000 cc m cases exhibitmg mild to pronounced ddutional hjiiona- 
tremia, and that the sodium chloride deficit mould be 9-20 gm , rarelj more 
The case of Hamson and associates had lomitmg, nsual disturbances, and 
cianosis with subsequent lascular collapse and blood pressure of 80/40 This 
pronounced case mas estimated to haie a sodium deficit of 16 5 gm , or as ex¬ 
pressed as sodium chloride, approxunately 40 gm 
Diuresis durmg the penod of hemoglobmemia is probabh a defimte factor m 
pre\ enting acute renal failure, as mdicated b% Credle, IVarren and Vest 
In order to insure diuresis, it mould seem best to give glucose m hj^pertomc 
solution, smce there is alreadi an excess of mater m the blood A normaUv func- 
tiomng kidnev mfll tend to consen e the sodium and let the mater go through 

CONCLUSIONS 

The lorn salt smdrome or dilutional h\-ponatremia occurred m a mild form m 
approxunatelv 30 pier cent of a senes of transurethral resections 
Case reports of tmo severe reactions are presented 

Freopieratne estimation of serum sodium is recommended If low and 
associated with lorn blood pressure, more refined tests for possible adrenal in- 
sufficiencj should be done 

If a general rise m si-stohc pressure occurs during, toward the close of, or 
unmediateh after a resection, accompamed by restlessness, mental confusion, 
headache nausea and i omiting, and m sei ere cases c 3 anosis and e\ en coma, a lorn 
salt sMidrome mav be diagnosed Serum sodium should be estimated, and 5 per 
cent sodium chlonde started at once, givmg amounts rangmg from 100 cc to 
500 cc, depiending on whether reaction is mild, medium, or seiere Earh treat¬ 
ment mill pre\ ent the hi-potensii e phase, and thus aid m prophi laxis of acute 
renal failure 

4 serum sodium le\ el of 120 m^Tq is approximateh the borderhne betn een 
mild and se\ ere reactions 
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Since the low salt syndrome following resection is due to entrance of excess 
water, a mmimum of water should be given intraienously during surgery, and 
that 111 the form of isotonic sodium chloride, or Rmger’s solution 

Possible toxic action of glycine should be considered m reactions exhibiting 
nausea, vomitmg, shock, and even coma Smce glycine exerts toxicity by con¬ 
version into ammoma, stud3'’ of blood ammoma leiels m the future will be ad- 
nsable in cases shownng these s3nnptoms, until the question of glycme being a 
factor in reactions is defimtely settled 

A large numbei of resections aie still being done using water as an irrigating 
solution This includes some of our largei chmcs, and most experienced re- 
sectiomsts 

Obviously clear nsion is considered by this group as moie essential than pre¬ 
vention of hemolysis It is suggested that this group use 8 pei cent urea instead 
of w^ater 

Urea gives cleai nsion and has the advantage over water of preientmg blood 
pressure drop on extravasation It is completely nontoxic As is well known, it 
has no xmlue in preventing hemolysis 

The practice of startmg the resection with 8 per cent urea, and switching to 
one of the nonhemolytic solutions for a short time if venous sinuses are entered, 
has much to commend it for use by the apparently large group of resectionists 
who feel that poor nsiou may be a greater hazard than hemolysis 
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STUDIES IX THE PIlE^T:NTIOX OF FIBRINOLYSIS OCCURRING 
IN PROSTATIC SURGERY 

LOUIS J LOMBARDO, JR 

From the Department of hrotogical Surgery, University of Southern California School of 
Medicine and Los Angeles County Hospital, Los Angeles, Calif 

The many chmeal reports m recent years of abnormal bleedmg during and 
following prostatic surgerj hare stimulated miestigation m the pathogenesis 
and treatment of fibrmolysis The occurrence of this hemorrhagic diathesis m 
nonoperatu e cases with metastatic cancer of the prostate has been reported by 
Tagnon and his associates * - Because of the rant} of this comphcation it is only 
recently that the true eialuation of h}’pofibrmogenenua has been brought to the 
attention of chmcians 

CASE REPOBTS 

The foUouing bnef case reports of h}’po6bnnogeneniin illustrate the i aried 
circumstances under nhich fibrmolysis ma} occur 

Case 1 J L , a 58-year-old u hite man, was brought to our hospital because of 
inabiht} to urmate He gave a histoi}’^ of s}Tnptoiiis of progressii e unnai^ ob¬ 
struction for SL\ months Two da}'s before adimssion black tana stools uere 
noted On rectal exammation the prostate nas two times enlarged and chmcally 
mahgnaut A catheter was passed and the bladder aspirated of grossly bloody 
unne and clots The blood clotting tmie was normal, but complete clot hsis oc¬ 
curred m one hour The plasma fibnnogen le\el was 100 mg per cent, the pro¬ 
thrombin tmie 70 per cent and the senmi acid phosphatase 34 Kmg-Amistrong 
units The laborator} findings, the profuse urethral bleedmg, melena, and the ob- 
sen ation of blood oozmg from the site of fresh punctures in the 'kin establish 
the diagnosis of fibnnol} sis 

This case illustrates that surgerj^, medications and blood transfusions were 
not the precipitating factors m the l}i:ic process 

Case 2 J B , an 83-} ear-old w hite man, entered the hospital wath complamts 
of back pam, w eight loss, and urmar}' frequenc} On rectal evanunation the pros¬ 
tate was enlarged and chmcall} malignant The blood hemoglobm was 12 gm , 
the uiea nitrogen 41 mg per cent, the senim acid phosphatase 4 Kmg-Armstrong 
units X-ra} of the chest and abdomen reiealed no emdence of metastases 
Cl stourethroscopy and biops} wath a Sil\ erman needle were performed as part 
of the diagnostic workup The prostatic biops} proved to be adenocarcinoma 
One hour foUowang c} stoscop}, profuse urethral bleeding dei eloped The blood 
clotting lei el at this time was 5 nunutes wath complete l}sis of the clot m four 
hours The prothrombin time w as 90 per cent and the fibnnogen lei el 90 mg 

Read at annual meeting of Western Section of Amencan Urological t—ociation Mai 
2/--30 1957 

■Tagnon H J W'hitmore W' F Schulman P and Kraiitz S C Significance of 
hbnnohsis occurnng in patients -nath metastatic cancer of the prostate Cancer 6 63 

lUoij 

* Tagnon, H J Whitmore W F md Schulman, N It Fihnnol\«i*! in metastatic 
cancer of pro*=tate Cancer 6 9 1952 
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Fig 1 Case 2 Note subcutaneous ecchjTuoses dunng fibnnolysis 


per cent Figure 1 , a photograph of the patient’s back six hours after the onset 
of the urethral hemoirhage, shows subcutaneous ecchymoses 

Again operation, medications, and blood transfusions cannot be incnmmated 
as etiologic factors 

Case 3 J D , a 49-year-old wlute man, was admitted to the hospital because 
of severe urethral bleeding He presented a long histoiy of chrome cystitis and 
prostatitis Tuberculosis as an etiological factor had been elmunated on several 
occasions by culture and gumea pig moculation of the urine A nght nephrectomy 
had been performed 16 months prior to admission for a calculous pyonephrosis 
X-rays of the chest, abdomen and pehus six months precedmg admission vere 
negative for metastatic disease On admission a plain x-raj’’ of the abdomen re¬ 
vealed generalized and extensive osteoblastic and osteolytic metastases to all 
bones The blood hemoglobm was 4 gm , the A/G ratio 2 1/2 0, the prothrombm 
tune 90 per cent and the fibrinogen level 60 mg per cent The clottmg time was 
5 minutes ivith partial lysis in one hour and complete lysis m 20 hours The im¬ 
pression of chrome cystitis gleaned fiom repeated cystoscopies was confirmed by 
bladder biopsies Three weeks follonung adrmssion the patient succumbed and 
autopsy revealed epidermoid carcinoma of the bladder with extensive metastases 

Fibrmolysis in patients mth metastatic cancer of the prostate is non estab¬ 
lished This case is presented to point out the imned conditions in vhich this 
disease occurs in urological practice 

Case 4 H P , a 67-year-old white man, entered the hospital because of back 
pam and symptoms of urinary obstruction On examination he had a chmcally 
mahgnant carcinoma of the prostate A plain \-ray of the abdomen showed 
extensive bony metastases The serum acid phosphatase was 33 2 IQng-Arm- 
strong umts The uiea mtrogen, serum albumin and serum globuhn and icterus 
mdex were normal The blood hemoglobm vas 11 5 gm and the clottmg time 
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five minutes The clot showed partial Ij'sis in 30 minutes The prothrombin tune 
was 70 per cent and the fibrinogen level 180 mg per cent 
This case illustrates the need to be alert to this proteo^dic diathesis If trans¬ 
urethral prostatic surgery or orchiectomy were undertaken without correction 
or control of the l 3 d;ic process, severe postoperative bleedmg could dei elop 

IN ITVO STUDIES 

A complete renew of the current concepts of the proteolj'tic enz} me sj stems 
is not possible m this paper Unfortunatelj’^ the termmolog 3 ’^ for these l 3 d.ic 
processes is not standardized A balanced enz 3 Tne S 3 ’'stem exists in plasma with 
dehcate eqiuhbnum between an active enz 3 Tne colled plasmm and its mhibitor 
called antiplasnun The precursor of plasnun is termed plasnnnogen An unbal¬ 
ance of this enz 3 Tne system ma 3 occur in pathological conditions resultmg m 
severe bleedmg manifestations Ini^estigators have shown that this S 3 stem ma 3 '^ 
be activated b 3 '- a number of agents mcludmg body tissues Prostatic tissue, 
which IS most pertinent to this discussion, is also an actn ator This is easil 3 
demonstrated b 3 the fibnu plate method of Permin * In this method a fibnn 
plate is prepared in a sterile Petn dish b 3 mixmg fibnnogeu solution and a buffer 
and coagulating the solution with thrombm Tissue fragments and extractions 
of ground tissue of bemgn prostatic h 3 'perplasia and prostatic carcinoma nere 
placed on the fibnn plates After incubation for 12 hours at 39C a dissoh ed fibnn 
zone IS noted surroundmg the tissue fragment or extract The zone is greatest in 
carcinoma of the prostate For mterpretation of this v e must knou that in the 
fibnn plate there is present plasminogen or prol 3 sm, the precursor of the plasmm 
en 23 'me S 3 "stem In the preparation of fibnnogen, plasnimogen is a contaminate, 
because no procedure is ai ailable which mil produce fibnnogen free from plas¬ 
minogen We mfer from this first step that m prostatic tissue there are actnmtors 
of the plasma proteobhic 33 stem Lassen'* has shown that the plasnnnogen or 
prohsm can be destro 3 ed b 3 ^ heat denaturation at 80C for 30 minutes This 
makes the fibnn plate insensitn e to fibnnobhic actn ators v bile the sensitmt 3 
towards fibnnobhic enz 3 Tnes is largely retamed A heat denatured fibrm plate 
■mth a pure activator such as streptokmase placed on its surface mil show no 
zone of dissolution because no bhic enz 3 Tne precursors are ai ailable for activa¬ 
tion Tissue fragments and extractions of benign and mabgnant prostatic tissue 
placed on denaturated fibnn plates gn e zones of fibrm dissolution We conclude 
from tins demonstration that prostatic tissue contams in addition to actn ators 
of the plasma enz 3 Tne S 3 ^stem a fibimobhic S 3 ''stem of its oivn 

The actual cause of proteolysis associated mth prostatic surgery is unknown 
The process ma 3 be entirely due to the rntra^ascular release of the prostatic 
proteoh tic enz 3 yme or ma 3 be due to mtravascular release of en 23 -me actn ators 
from the prostate tnggenng the plasmm S 3 ystem 

The next step in our stud 3 of proteol 3 ytic enzymes was to find effectn e inhibi- 

“Permin P M Two simple methods of determrmng fibnnoh-tic enz'STnes ActaPh-isio- 
logica Scandinamca 20 388 1950 

“ Lassen Mogens Heat denaturation of plasminogen in fibnn plate method \ctaPh\sio- 
logica Scandinavica 27 371 1953 aun^io 
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Fig 2 A, heat denatured fibrin plate incubated with extract of benign prostatic tissue 
shows zone of Ijsis B, heat denatured fibnn plate incubated with exiiract of malignant 
prostatic tissue shows large zone of hsis C, neat denatured fibrin plate prepared with 
toluidin blue and incubated with malignant prostatic tissue shows inhibition of Ivsis 
D, heat denatured fibrin plate prepared wnth klot and incubated with malignant prostatic 
tissue shows inhibition of hsis 


tors Two pioducts hat e been evaluated m this study, tolmdine blue* and klot f 
Toluidine blue (3 amiuo-7-dimethyI-anuno-2-methyIphenazatheoniuin) has been 
found to counteract bleeding in a wade variety of hemorrhagic states wath dis¬ 
turbances of the blood clottmg mechanism secondary to the piesence of a 
heparm-hke anticoagulator Kfot is an aqueous solution of 7 per cent ii-butyl 
alcohol and 0 002 per cent toluidine blue m a normal sahne vehicle From oui in 
tatro studies we have found this concentration of toluidme blue to be ineffectual 
as an inhibitor but a numbei of chnical studies have showai the hemostatic effect 
of n-but 3 d alcohol ® ® 

Preliminary in vitro studies show'ed that both these agents, toluidme blue and 
klot, ivere effective inhibitors of the prostatic fibnnolysm As mentioned above 
an extract of bemgn piostatic tissue on a denatured fibnn plate incubated for 12 
hours show^ed a zone of fibnn dissolution Figure 2, A is a photograph of such a 
plate Figuie 2, P is a fibnn plate on ivhich an extiact of malignant prostatic 
tissue was placed and allowed to incubate 12 hours Note the much largei zone 
of hquefaction occurring in caicinoma of the prostate 


* Supplied through the courtesj of Abbott Laboratories rr.jT.it 

t Supplied through the courtesy of Mr A G Worton of the Warren Teed Products 


^ ‘ ;Sevici, Emanuel and Ravioh, R A Antihemorrhngic action of n butanol in advanced 

cancer Angiologj, 4 510, 1953 , , 

«Ranch, R ^ and Ranch, A Clinical application in urological surgeri of a now 
concept of phjsico chemistri of pathological lesions J Urol , 62 629 1949 
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Fig 3 Case 2 A, heat denatured fibnn plate incubated vnth serum shows large lone 
of Ij'sis B, heat denatured fibnn plate prepared with toluidine blue incubated with serum 
shows almost complete inhibition of hsis C, heat denatured fibnn plate prepared with 
klot incubation with serum shows almost complete inhibition of lims 


In figure 2, C the fibmi plate was prepared with the addition of toluidine blue 
The same extract of mahgnant prostatic tissue used m figure 2, B was placed on 
the plate and meubated The zone of dissolution is much decreased mdicatmg 
almost total inhi bition Similarly, m figure 2, D, a fibnn plate tnth klot was pre¬ 
pared and the same extract of mahgnant prostatic tissue meubated Again al¬ 
most total inhi bition of lysis is noted 

The serum of case 2, taken dunng the acute fibnno^dic penod, was placed on 
a fibnn plate and incubated Figure 3, A shows the very large area of dissolution 
Figure 3, B and C respectively are plates showmg inhibition bj toluidine blue 
and klot 


CLINICAL STUD! TOLUIDINE BLUE AND KLOT, EFFECTS ON 
PLASMA FIBRINOGEN LEITmS 

Fiom the results of the m intro studies a chmcal sun e}-- was undertaken to 
eialuate the antifibrmohdic effects of toluidine blue and klot In this study 
fihrmoljdic actinty was adjudged bj' plasma fibrmogen detemunations rather 
than other more complex and expensn e deterrmnations of Ijdic actnnti There is 
a wnde range of lanation in the plasma fibnnogen from the accepted normal 
le\ el of 250 to 350 mg per cent Rarelj is a lex el found below the low of normal 
how e\ er, nianj^ lex els are found abox e the high of normal Infections and inflam- 
maton processes are the most common causes of elex ated plasma fibnnogen 
lex els 

Plasma fibrmogen w as detenmned preoperatix elj, one hour and four hours 
postoperatix elx m three groups of 30 consecutixe transurethral piostatectomies 
The first group, the controls, receixed no special medications and fibrinogen 
determinations w ere done at the interx als stated The second group receix ed 200 
mg blutcne, an oral toluidine blue preparation, 12 hours before surgerj The 
third group was gixen klot mtraxenouslx at the start of resection in a dosage of 
1 cc per 15 pounds of body w eight " “ 

In the control group the axerage drop in fibrmogen from a companson of the 
preoperatix e and the four hour postoperatix e fibnnogen wa« 20 3 per tent Simi- 
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Fig 2 A, heat denatured fibnn plate incubated with e'rtract of benign prostatic tissue 
snows zone of Ijsis B, beat denatured fibnn plate incubated with extract of malignant 
prostatic tissue shoes large zone of Ijsis C, neat denatured fibnn plate prepared with 
toluidin blue and incubated enth malignant prostatic tissue shows inhibition of Ij'sis 
D, heat denatured fibrin plate prepared xnth kiot and incubated with malignant prostatic 
tissue shows inhibition of hsis 


tors Two products lia\ e been evaluated in this study, tolmdnie blue* and klot f 
Tolmdine blue (3 aniino-7'dimethyl-amino-2-methy]phenazatheomum) has been 
found to counteract bleeduig in a unde variety of hemorrhagic states with dis¬ 
turbances of the blood clotting mechanism secondarj" to the presence of a 
hepann-like anticoagulator Klot is an aqueous solution of 7 per cent n-butyl 
alcohol and 0 002 per cent toluidine blue m a normal sahne vehicle From our m 
vitro studies we have found tlus concentration of tolmdme blue to be meffectual 
as an inhibitoi but a numbei of clinical studies have shown the hemostatic effect 
of n-butyl alcohol ‘ ® 

Preliminaiy m ntio studies showed that both these agents, toluidme blue and 
klot, were effective mhibitoi’s of the prostatic fibimolysm As mentioned above 
an extmct of bemgn piostatic tissue on a denatured fibnn plate incubated for 12 
hours showed a zone of fibnn dissolution Figure 2, A is a photogiaph of such a 
plate Figuie 2, 5 is a fibrm plate on w'hich an extiact of malignant prostatic 
tissue was placed and allowed to incubate 12 hours Note the much larger zone 
of hquefactioii occurring in carcinoma of the prostate 


* Suppbed tfuough the courtesj of Abbott Laboratones m j t 

t Suppbed through the courtesj of Mr A G Worton of the Warren Teed Products 

*^°™Revici, Emanuel and Ravioh, R A Antihemorrhagic action of n butanol in advanced 

Ravieh^R and Ranch, A Clinical application in 
concept of phjsico chemistn of pathological lesion'< J Urol , 62 bza, lyw 
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Fig 3 Case 2 .-1, heat denatured fibnn plate incubated nath serum shows large zone 
of Ijsis B, heat denatured fibnn plate prepared mth tolmdine blue incubated with serum 
shows almost complete inhibition of hsis C, heat denatured fibnn plate prepared with 
klot incubation mth serum shows almost complete inhibition of h sis 


In figure 2, C the fibnn plate was prepared tnth the addition of toluidine blue 
The same extract of mahgnant prostatic tissue used m figure 2, B was placed on 
the plate and mcubated The zone of dissolution is much decreased mdicatmg 
almost total inhibition Smularlj% m figure 2, D, a fibnn plate with klot n as pre¬ 
pared and the same extract of malignant prostatic tissue incubated Agam al¬ 
most total inhibition of l 3 'sis is noted 

The semm of case 2, taken durmg the acute fibnnoljdic penod, w as placed on 
a fibnn plate and mcubated Figure 3, A shows the verj^ large area of dissolution 
Figure 3, B and C respectn eb”^ are plates shonung mhibition bj toluidine blue 
and klot 


CLINICAL STUDI TOLUIDINE BLUE AISID KLOT, EFFECTS ON' 

PLAS’UA FIBRINOGEN LEVELS 

From the results of the m mtro studies a climcal sun ej' was undertaken to 
eialuate the antifibrmobdic effects of tolmdme blue and klot In this studj”- 
fibnnobdic actmtj" was adjudged bj" plasma fibrmogen determinations rather 
than other more complex and expensn e determinations of b-tic actmti There is 
a wade range of \anation in the plasma fibnnogen from the accepted normal 
le\ el of 250 to 350 mg per cent Rarelj is a lei el found below the low of normal 
howeier, main lei els are found aboie the high of normal Infections and mflam- 
maton processes are the most common causes of elei ated plasma fibnnogen 
lei els 

Plasma fibrmogen was determined preoperatneb, one hour and four hours 
postoperatn elj m three groups of 30 coiisecutn e transurethral prostatectonues 
The first group, the controls, recened no special medications and fibnnogen 
detemunations were done at the inten als stated The second group recen ed 200 
mg blutene, an oral toluidine blue preparation, 12 hours before surges The 
third group was gnen Uot intraienousb at the start of resection m a dosage of 
1 (c per 15 pounds of bodi weight " ^ 

In the lontrol group the aierage drop in fibnnogen from a companson of the 
preoperatiio and the four hour po-toperatne fibnnogen was 20 3 per tent Sinu- 
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lady the drop m the tolmdme blue group was 11 0 pei cent and in the Uot 
group 6 3 per cent 

Interesting also is the observation that in six of the 30 in the control group 
the fibrinogen dropped below the low of accepted normal, 250 mg per cent, m the 
fourth postoperative hour One of the six dropped to zero or afibrmogenemia In 
the groups treated ivith toluidine blue and Idot none of the fibnnogen deter¬ 
minations four hours postoperatively were below normal In seven of the group 
treated with klot the four-hour fibnnogen was elevated above the preoperative 
fibnnogen 


MSCXJSSlON 

The exact details of the mechanism of abnormal pioteolytic activity are as 
yet undermined The problem of fibrmolysis assumes greater significance as il¬ 
lustrated m the case leports of this paper It can occur m patients who have not 
undergone operation In an earher paper we reported fibnnolysis occumng m 
five cases followmg transurethral surgeiy ^ In our expenence we have encountered 
fibrmolysis wuth severe systemic manifestations following suprapubic enucleation 
of a bemgn adenoma 

It appears that fibimolysis occurs primarily m those cases m which venous 
smuses are entered Open venous sinuses certainly are a mode of entiy of enzyme 
activators or enzymes mto the circulation Fibnnogen determmations were done 
preoperatively and postoperatively as in other studies on men undergomg trans¬ 
urethral resection of bladder tumors The plasma fibnnogen levels m these cases 
remained constant throughout A possible deduction from this is that mampula- 
tion or massage of the prostate by a sheath ndmg ovei the prostate is not suffi¬ 
cient for mtravascular release of prostatic proteoljdic activators or enzymes It 
IS logical in our search for etiologic factors to consider imgatmg solutions 

The proteolytic inhibitors, tolmdme blue and klot, have been demonstrated to 
be effective m the prophylactic prevention of fibnnolysis We have effectively 
treated the proteolytic diathesis m postoperative hemorrhage with klot and 
whole blood alone Important m the treatment is early recogmtion Whole blood 
IS admmistered to replace blood loss and maintain blood volume and to supply 
substrate for the enzyme Klot is given intravenously, 1 cc per 10 pounds of 
body weight Repeat dosages of klot are given at two-hour intervals depending 
on the seventy of the hemorrhage If the plasma fibrmogen is below normal, 250 
mg per cent, human fibnnogen is also administered Multiple 1 gm doses are 
given intravenously until there is lessemng of bleeding The total amount of 
fibrmogen general!j’' used is fiom three to six grams 

This method of treatment should not be interpreted as a substitute for good 
hemostasis by the operator at the time of surgery We have been able to reverse 
effectively a previously grave prognosis in this comphcation of transurethral 
prostatectomj' 

1 Lombardo, L J Fibnnolj'Bis following prostatic 8 urger 3 J Urol , 77 289, 195/ 
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STTMMABT 

Bnef case reports of hc-pofibrinogenenna are presented in nonoperative cases 

The m latro and m lai o studies of the proteohdic inhibitors, tolmdine blue 
and klot, are presented 

Recommendations are made for the treatment of fibnnolj'sis occurring folloiv- 
mg prostatic surgerj 

I msh to thank Dr Hans Zmsser nho stimulated my mterest m this problem 
and !Mr Jack Kortzebom for Ins laboraton' assistance 
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UEOLOGIC COMPLICATIONS OF lAIPERFORATE ANUS 

ROBERT A GARRETT and DONALD YURDIN 
From the Department of Urology, Indiana University Medical Center, Indianapolis, Ind 

Congenital malformations of the anus and rectum are frequently encountered 
in neonatal life Incidence of such anomahes has been variously reported at 
from 1 m 1,500 to 5,000 births The urgent nature of these malformations is 
unquestioned Less veil appiecinted, howevei, is the fiequeiicy and gravity of 
coeMStent auomahes of the gemtounnarj system While these lesions inaj'’ be 
perfectly obvious at birth, more often their presence is neither suspected nor 
ultimately identified until the best oppoitumty for management has passed 
The death of children suffering impeifoiate anus sei era! yeais after satisfactoiy 
management of the alimentarj^ lesion is often due fundamentally to oversight 
or poor management of a uiologic lesion The management of this lesion seldom 
requiies methods dissmulai to the management of those lesions were not the 
impei-forate anus present Certam loutine urologic mvestigations should be 
carried out on all infants bearing anorectal anomaly Only m this manner may 
late deaths from latent urologic disease be eliminated or postponed The sur¬ 
geon is indebted to Gross,^ Beiman,® Spence’ and others foi emphasizmg these 
associated disoiders Little sustained attention save that manifested by Spence 
has been directed to the multitudinous and grarm nature of some of these comph- 
cations Yet often the seriousness of the whole congenital monstrosity pre¬ 
cludes successful theiapy 
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Ill the eaily development of the human embryo at 7 5 mm the urogemtal 
sinus anteriorly has common commumcation with the mtestinal tract postenorlj' 
m the area knovn as the cloaca Cloaca is hnuted externally by the cloacal 
membrane, the membrane ultimately to give rise to the proctodeal membrane 
posteriorly and the uiogemtal membrane antenorly By the tune the embryo 
has reached the 9 4 mm stage the uiogemtal tiact becomes separated fiom the 
alimentary tiact postenorlj^ by a curtam-like fold groiving caudad known as 
the urorectal septum Dimpling of the anal pit forming the proctodeum con- 
tmues its imiard growth until the pioctodeum and rectum join their lumina 
Prior to this however the urorectal septum has completed its curtain-hke divi¬ 
sion of the cloaca, bnnging vuth it the pnmarj e\cietor 3 ^ duct structures as 
thej^ join the antenoi uiogemtal sums Failure of rupture of tbe anal membrane 
or deielopment of the proctodeal dimple is held responsible foi the develop- 


Read at anuual meeting of North Central Section of American Urological Association, 

Mackinac Lsland, Mich , August 29-31, 1957 , . > xtr t> o pn 

I Gross, H E Surgen of Jnfanu} and Childhood Philadelphia B Saunders Co , 

Congenital anomalies of the rectum and anus Surg Ginec A Obst, 

3 Sp^ci^H M -tnomahes and complications of urogenital tract associated -siith im 
perforate anus J Urol , 71 453-463, 1954 
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meut of linpeiforate anus Tins failure occurs during the sei enth or eighth ueek 
of embrjonic life Frequenth coupled uith this abnorniahtj' is the failure of 
the urorectal curtain to completeh dinde the antenor urogenital sinus from 
the posterior ami canal Thus abnormal fistulous tracts between gut postenorh 
and urogemtal smus antenorh ha\e their inception at approMmateh the end 
of the second month of embrj omc life ^ anation in degree of failure of the anal 
dimple to communicate ■mth the hind gut gia es nse to a ar 3 -mg degrees of sea enta 
of imperforate anus Gross has classified these into four aaneties for the sake 
of simplicita 1 a*pe 1 is m truth not an miperforate anus but rather a congenital 
stenosis avherem a fistula conmimiicates gut aaath penneimi at birth The ste¬ 
notic portion of the hind gut can measure as httle as a fea\ milhmeters and as 
much as 4 cm 

Taqie 2 A true imperforate anus is essentiall} no more than a membrane 
separating the bulgmg hmd gut from the permeal evtenor 

In tipe 3 the lectum ends blindh at a considerable distance aboie the 
penneum 

TiTie 4 often escapes chagnosis in the earh hours of hfe The anus is appar- 
enth iiormalli formed The anal canal ho\\e\er ends bhndh from 2 to 4 cm 
abme the anus at nhich point a heaaa membrane between anal canal and 
rectum occludes 

Fistulom tracts between the gut and unnan tract maa exist is rectoiesical 
or rectourethral These tracts usualli occur m imperforate anus of tipe 3 Recto- 
uniian fistvda in the female is exceedingh rare 


IXCIDEXCE 


One-hundred se\ent\-four cluldren treated consecutneh for imperforate 
anus at the Rilea Hospital for Children constitute the basis for this report 
(table IJ Xo attempt is made m this essaj to anahze complications directh 
attnbutable to the mitial surgical procedure designed to reheae the anal ob¬ 
struction Xot onla were records of earh cases too inadequate to do this but 
also there ha-- been an astomshmg lack of endence of iatrogenic unnan^ prob¬ 
lems in recent a ears Sea enta-eight (45 per cent) of these children suffenng 
imperforate anus hkewa-e harbored genitounnara disordeis Surta* aaere male 
and eighteen avere female Ten of those haaang urologic anomalies succumbed 
too soon after birth to aUow treatment of the urologic anomala Of these deaths 
two can be attnbuted to urologic le<=ions, one, bilateral renal agenesis and the 


Table 1 Jmperforate aiiue 

Con-ccutiM ( i-e- rcaicwcd 
C I'iC' with urolopic complication 

Death prior to primara 'Urpcal intcraciition 
Death after primara gut '•tirgera 
t rologicul compileitioiL'' not treated 
trologicat complication^ treated 'iirgicalh 

Tot d 


17-1 

7S (ISC'e) 
10 
2G 
10 
20 
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Table 2 Urologic compltcaltons oj nnpet^orale anus 


Fistula 

49 

Genital hj-poplasia 

i 

Rectourethral 

17 

E\strophia wesica 

4 

Rectovesical 

13 

Urogenital sinus 

2 

Enterovesical 

4 

Renal fusion 

2 

Perineal 

3 

Urethral stricture 

2 

Vesicovaginal (?) 

1 

Poljcjstic kidne 3 

1 

Rectovaginal 

11 

Urethral agenesis 

2 

H} dronephrosis 

29 

Prostatic agenesis 

2 

Hjqioplasia (biJat ) 

2 

Agenesis of bladder 

1 

Renal agenesis (iinilat) 

6 

Agenesis of penis 

1 

Double ureter 

3 

[ Agenesis of testes 

1 

Ureterovesical stricture 

5 

Renal ectopia 

1 

Cloaca 

4 

Ureteral triplication 

1 

Bladder “djsfunction” 

18 

Vesical diverticulum 

1 

Septate bladder 

1 

Epispadias 

1 

Patent urachus 

3 



Hypospadias 

6 



Cryptorchism 

12 




second due to lenal failure uith hypoplasia of one and hydronephrosis of the 
opposite kidnej" Thus it is endent that eaily death from urologic complica¬ 
tions IS not an oidmaiy occurrence On the other hand, 26 children having un- 
narj tiact anomalies died mthout care of incidental urinary tiact problems 
aftei major defimtive intestinal sui-gery and othei gastrointestinal lesions 
Snvteen children survived neonatal hfe mth urologic problems but were nevei 
caied for in an active way hlost of these nere children mth minoi hypospadias, 
renal malrotation, urinaiy fistulous tract oi other problems of urinarj’^ stasis 
which nevei came to urologic management due to their demise as a result of 
the gastromtestmal disorder The study herein leported is based upon 26 pa¬ 
tients having uiologic problems survivmg then neonatal penod and conimg 
under the treatment of the Urology Depaitment mth definitive treatment 
rendered The vast majority of these childien suffeied uimary stasis (table 2) 
At least eight of those children hanng stasis could be attnbuted to neuromuscii 
lai dysfunction Often the abihty to distmguish between bladdei neck contrac- 
tuie and neurogenic dysfunction was mipossible In some of the earl}^ cases 
studied identification of bladder neck contiacture was overlooked until ad¬ 
vanced lenal damage had supervened Certainly the high incidence of bladder 
dysfunction m the over-all picture of urologic complications in imperforate 
anus IS surpnsingly high As fai as we have been able to determine this has 
not been emphasized pieviously 


DIAGNOSIS 

Unquestionably the lethal chaiacteristics of seveial of oui cases lierein studied 
were attnbutable to failure to employ routine uiologic investigation early m 
postnatal hfe It has been possible foi the past 5 3 '^ears to investigate all new¬ 
born patients with imperforate anus wnthm 48 hours of their birth pnor to their 
being taken to suigery for proceduies designed to relieve anal obstmction 
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The performance of both immediate and delaAed cAstograms and in some 
instances cmefluorographic studies hai e been deemed important in the ivorkup 
of these patients Qmte often this miestigation is earned out at the tune of 
the imtial radiographic studA for classiBcation of tA-pe of anal malformation 
The deternnnation of residual unne Anth the use of ascendant hpiodol is impor¬ 
tant Frequenth mtraAenous urographA has been Aaluable in establishing the 
earlA nature of the disease and proAude basis for companson in foUoAvaip progress 
films The chmcian is Avamed that ureterographA in earh neonatal life maA be 
confusmg At birth a sigmficant amount of ureteral atonA exists such that on 
occasion spiral Aalie and ureteral ddatation mav be diagnosed erroneoush 
RectounnarA fistula maA be obAaous at birth The passage of mecomum through 
the perns or the identification of pneumatima should be sufficient to identify 
t his lesion Instillation of iodized compounds into the bladder Aiath observa¬ 
tion of its appearance in the rectum is proof of the mtercommumcation betAveen 
these tAvo hoUoAV Aascera In older patients cj stoscopic and anuscopic examina¬ 
tions maA be helpful m establishing the exact location and nature of such fistulas 
Reflux of CA stographic medium mto the upper ureteropehac sa stem is taken as 
eAadence of Aesical neck obstruction or neuromuscular disorder It must be 
mentioned hoAvcAer that on rare occasions it is possible for retrograde reflux 
to occur 111 the othennse normal infant 


TREATMENT 


Treatment of urmarA' anomahes associated Anth imperforate anus is seldom 
different from the management of these leaons Avhen unassociated Anth imper¬ 
forate anus In rehef of unnarv stasis due to bladder neck obstruction or to 


neuromuscular disfunction the method of management used must rest upon 
the degree of damage to the upper unnarv tract All too often reflux discloses 
large hi dronephrosis on one or both of the upper tracts In such instances 
suprapubic c itheter drainage is often helpful At the time of ca stostomi retro- 
pubii Aesieil neck resection is usuallA done Not infrequenth CAstostomi is 
done at the ongmal laparotomi Avhen anal obstruction is managed IMiere 
reflux continues to be a problem a esicoureteroplast a mai be desirable Seldom 
m our hand- is transurethral resection of the Aesical neck feasible m the male 
infant Tin- method has more apphcation and usefulness m the occasional fe¬ 
male patient -uffermg bladder neck obstruction Often undue delaA in rehabihta- 
tion of the iluld is the result of purposeless preservation of fuiictionless mfected 
hAdronephrotic -acs and their dilated tortuous ureters In such instances these 
usele-^ -,u.- ict is reservoirs for residual unne and infection Their entire re- 
moA d IS often folloAied bA marked miproAement m the child Tlus is not to be 
con-tnied i-destructiA e surgen. Ant kidnoA AAitli useful function particularh 
if stasi- is bil itenl w arrants intense salt age efforts 


The mmigement of ureteral obstructions nm be dealt Avath in the standard 
iceept ible urosairgieal methods The problem of luorectal fistula seldom falls 
in the proAinee of the urologist In the hands of a careful general surgeon these 
fistuh- Aval! be eliminated it the time of initial repair of the imperforate anus 
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Occasional ovei-sight oi re-estabhshment of fistula makes it mandatory foi the 
urologic suigeon to be aware of and on the lookout for such abnormal commu¬ 
nications In one patient in whom the rectourethral fistula penetrated the sub¬ 
stance of the prostate gland no repair was done m the hope that the fistula 
would close at the tune of puberal prostatic gimvth This did not prove to be the 
case and the fistula remains to be excised The formation of calculus in such fis¬ 
tulous tract IS not uncommon 

The discussion of the lepair of exteiual gemtal abnoimalities such as hypo¬ 
spadias and undescended testes is be 3 mnd the scope of this essa}"^ The coexistence 
of unperfoiate anus and exstrophy of the bladder is often and in oui expen- 
ence mcompatible noth life In the theoietical sunnval of such a patient it 
Mould be unwise to transplant ureteis to the loner boivel m the absence of 
good anal control as is so often the case m these unfortunate indmduals 

SUMMARA 

One-hundred seienty-four children suffenng imperforate anus were studied 
Of these, 78 suffered associated urologic disorders, many of nhich nere minor 
On the other hand, many contributed to, if thej’' nere not entirely responsible 
foi the patient’s death The more difficult pioblems of urologic complications 
in imperforate anus center about the coexistence of stasis and infection in the 
unnaiy tract The unusually high incidence of i esical neck dysfunction is 
emphasized Treatment of these disorders seldom differs from that of the same 
disordei unassociated mth imperforate anus Emphasis is placed upon early 
and complete mmaij^ tiact valuation in these malfoimed children 
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ADENOMATOID TOIOES OP THE EPIDIDANIIS 


L4A M THOMPSON* 

From the Department of I rologu, I nirertilu of Texas Mcdieal Branch, Gaheston, Texas 

It h^s become mcre'ismgK ‘ipp'irent th^t the most common neoplasm of the 
epidid\Tnis is an adenomatoid one Although the term has neither genetic recti¬ 
tude nor complete acceptance, it seems applicable in reference to morphologic 
suitabihti and m the resolution of much pnor confusion in the temunologi of 
epididiaual tumors The earlier hterature applied such terras as adenoma, lymph¬ 
angioma and c\ stadenoma to the adenomatoid tumor It is not surpnsmg then 
that prior to the renew of prmian epididjraal tumors bi Longo,* malignancies 
were considered more common Since a channelmg of cases mto the umfied 
adenomatoid categon has dei eloped it is clear that bemgn growths account 
for approximateh 80 per cent, and of these perhaps 75 per cent are adenomatoid 
As to the dem ation of this t\-pe of tumor, a mesothehal ongm seems more 
tenable than endothehal, epithelial or mesonephric ilost frequently annotated 
as imohang the epididnius adenomatoid tumors haie been found in other 
locations, notabh the spermatic cord, tunica aagmahs and, in the female, the 
uterus and tubes 

Regardmg etiologj there has been no eiadence to mcnminate pnor infection 
or trauma as msfigatii e or contnbuton 

Chmcalh, adenomatoid tumors ha\e been seen to occur at an\ age, but re- 
piitedh are more common m the third and fourth decades The lack of sirapto- 
mitology referable to the tumor has been notenorthj Data gleaned from the 
largest senes of cases reported* surest that the globus mmor is mrolved four 
times more frequenth than the globus major Purportedlv the tumors anse more 
often on the left, a et bilateral occurrence has been descnbed * Slow growth has 
lieen another charactenstic findmg and upon exammation, encapsulated 
^parabiliti from the epididianis and testicle Tenderness to palpation has been 
lackmg aside from the infrequent instance of the compensation complex The 
timiors rather obiaoush are not transilluminable 
The pathologic appearance of the adenomatoid tumor grossli is round, nell 
circuni'cribed firm and relatnch smooth The aellowish cast of the cut surface 
IS -imilar to the intact appeirance Histologicalh the pseudaacmar spaces 
nhich are chiractenstic are lined b\ a cuboidal ti-pe of cell which has m its 
likenc'- to the epithelnl cell instigated misguided conjecture as to an epithelial 
ongm (fig 1 .1) The stroma is of connectue tissue tipe and often scanti A 
'tittenng of hanphot ^-tes is commonh associated nath a focal collection of 
Iianphomte- re-emblmg a hraph follicle (fig 1, B) Smooth muscle may also 
be found in \anang amounts throughout the stroma 


\cccptp<l for piibhcatton JuK 2 G 105 T 

• Prc-ent 'Kldrc-. potion of Lrolop Hom'tal \nn \rbor, Alich 

I onpo \ J McDonald J R ana Thomp^^on G J Pnmar\ neoplajtms of tho eoi 
duhmiv i?pocial reference to adenomatoid tumorn -V 147 Q 37-541 1051 ^ 

-urp Oh^t cpld,d^ams and toMicular tunics 
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lined'^TOth flatte°ned*^cubo^idXt\nl o^'^'n''«^ pseudoacinar spaces visible, 

located in close proxiniitj to pse^udoLmar fpacL '''"Phoejtio aggregates 


a ern e rom five instances of adenomatoid tumor seen at the University 

ospi m t e past six years coincide tnth facts acquired from pnoi reports 

eageso t e ve patients were 82,80, 67, 52, and 39 years Three were unaware 
o tumor, in the other two no symptoms had been experienced, 

but the presence of a mass had been noted for at least eight to ten years 
Concomitant pathology was prostatic m two cases, ophthalmologic iii one, 

^ to location, four ere found to be in the region of 
e g o us minor and one m the globus major Four of the five were discovered 
in t e left scrotal compartment All tumois were described as firm, rounded, 
mova le, and distinctly separable from the testis Moderate tenderness to palpa¬ 
tion was noted m one man Surgical excision was accomplished m each instance 
under local anesthesia and the tumors vnthout exception were easily enucleated 
from the surrounding tissue The postoperative courses of these individuals 
corroborate the accepted lack of recurrence or coexistmg mahgnancy 
Despite the fact that the adenomatoid tumor is becoming better known and 
more readily diagnosed os it becomes more vndely documented, a cautionary 
mjunction seems warranted for future peremptory dismissal of such epididymal 
masses as mvanably bemgn and thus not necessitative of excision Surgical 
exposure should continue to be routine in xnew of the palpable similarity of 
clmical characteristics of both adenomatoid tumors and manj'^ of the l 3 rmpho 
sarcomas and less aggressive epidid 3 rmal carcinomas which have been reported 


SUMMARY 

The adenomatoid tumor is the most common epididymal neoplasm Five 
cases of these tumors are reported Despite the bemgnancy of the tumor, surgical 
excision is mandatory in view of its clinical similarity to some of the malignant 
neoplasms 
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TORSION OF THE APPENDIX TESTIS 
RA'i’AIOND J FITZPATRICK 

There are but ‘Sporadic reports of torsion of testicular or epididjunal appen¬ 
dages Includmg the four cases presented belou, the total number reported to 
the present time is oiil\ 141 Alost authors ivntmg on the subject, howee er, feel 
that appendiceal torsion is much more frequenth encountered than the paucit\ 
of reported ca=es n ould suggest If this assumption is correct, one must conclude 
that either seldom does the urologist trouble to report them, or that the con¬ 
dition is not being recogmzed and surgerj, which would procide the correct 
chagnosis, is not being performed As a consequence, the condition is inaccurateh 
finding its statistical listing as acute epldld^^nltls, epididjuno-orchitis or hj dro- 
cele 

Considenng this chmeal eiititi a rare one, most texts dismiss the subject wath 
a brief paragraph or so, merelx describing the s\"mptoms as being generallj 
similar to those produced bj torsion of the spermatic cord, though usually 
milder Some state that the tw o conchtions are so smular that the correct diag¬ 
nosis IS more often than not made onlj at the operatmg table Such statements 
are misleading to the urologist who has not preciouslj encountered appendiceal 
torsion because manj of the eases do not c\en remotel} resemble spermatic 
cord torsion, sa\e in the historj of sudden onset Thus, the surgeon, who con¬ 
siders the former condition onlj when presented with a clinical picture mdis- 
tmguishable from the latter, is bound to miss the manj milder, less dramatic 
cases of appendiceal torsion 

REVIEW OF THE LITERATURE 


In 1950, Seidel and Yeaw’ reported 8 cases, bnngmg the total at the tmie to 
107 cases In 1951, Bender^ reported a case His bibhographc contamed three 
references not mentioned be Seidel and Yeaw, namelj, 6 cases be Ladd and 
Gross and two bj Coppndge and Roberts m 1941, and one be Luermore m 
1948 Adding the ca=e of Bender to the 9 cases just mentioned would bnng the 
total to 117 In 1950 Loi ell‘ reported 4 cases not referred to m an\ of the abo\ e 
report-^ In 1952, 2 cases were reported bj Walton,^ one b\ Ivlmger,- and one bi 
True and associates ‘ In 1953, 3 cases were reported b\ Hanulton and associates" 
and two be 1 illis and Alecer^ In 1956 Lowslej and Earwin® mentioned a case 
Accepted for publication October S, 1957 

* Seidct K S and Aeacs, R C Torsion of tlie appendix testis and appendix epididc 
mis report of eight cases J Urol 63 7H-71G 1950 

Bender R I Torsion of the appendix testis A. renen of the literature and the pres 
cntation of a case W isc Med J 60 670-072, 1951 

-rJ" ® ^ Tor-ion of the testis and its appendages Aled J of Au-trilm, 2 7S7- 

(90 I9o0 ’ 


‘ Ualton,A J Tor-ion of the testis and Its appendages Lancet 2 211-913 1959 
“Klinger ME Torsion of the appendix testi= X A Stated Med . 62 2040,1052 
durJ7MH’>tK5TO ‘‘l9o2 ^ Torsion de I'iudatide de Morgagni J 

Hamilton G R DcKoxessea C \ and Getz, R J Tor-ion of appendix epididi 
nil- and appendix testis J Uro! 69 436 1953 ipiuiin 

^Filbs B r and Mer er \\ C Tor-ion of h\datid of Morgagni J Urol 69 S3G 1053 
Co ^10^^ r'ol p ^1%^ ^ Clinical Irologx Baltimore Rilli ims and U ilkin- 
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not pre\aoiis]y reported, and Ambrose and Skandalakis'® reported 6 cases Thus, 
to the present time, one can find 137 cases reported in journals and texts 

DISCUSSIOK OF SIGNS AND SYMPTOMS 

The early and late phases of appendiceal toision present two entirely different 
chnical pictures 

The early 'phase If the patient is seen early after the onset of symptoms there 
should be relativelj'' little difficulty m establishing the correct diagnosis, if the 
condition is kept in mind The salient features of the early phase are as follows 

1) The patient is usually an adolescent oi pre-adolescent child, only 10 or so 
cases ha’iung been reported in the adult 

2) A sudden onset of pain in the scrotum, testicle, groin, or loiver abdomen, 
often attnbuted by the patient to some antecedent mmmial trauma 

3) The presence of vai'jung degrees of point-tendemess in a c^'^stic-hke, pea- 
sized structure in the neighborhood of the upper pole of the testis (hydatid of 
Morgagm), or, qmte rarely wheie the other appendages are located (organ of 
Giraldes and vas aberrans) 

4) The presence of bluish discoloration seen through the skm overlymg the 
tivisted appendage This is readily seen m children but may be difficult or im¬ 
possible to obsei ve through the thicker scrotal skin of adults 

5) The absence of tenderness m the testis, spermatic coi d and the rest of the 
epididjunal tract 

6) The absence of systemic manifestations and usually the absence of sig¬ 
nificant laborator}'- findings 

7) Prehn’s sign ma3'' be positive 

The late phase FoUoivmg torsion secondary changes may in some cases quicklj' 
develop which wall lead one to suspect spermatic cord torsion In such mstances 
surgery will piobably lesult and the correct answei wall be obtained However, 
a leview of vanous case reports reveals that m many mstances there is but a 
sloiv progression of events Several days to weeks may elapse from the mception 
of the condition to the development of secondarj’- changes, usually listed as 
epididymitis, epididymo-oichitis, or hydrocele When such changes are present 
palpation of the twasted appendage, the kejmote to diagnosis, may be difficult 
or impossible However, even if the patient is not seen until this stage, as fre¬ 
quently happens, one should be alerted to suspect the coirect diagnosis by the 
absence of systemic manifestations, by the history of sudden onset, by a general 
clinical picture out of keeping wath the local findings, and bj^ the absence of 
significant laboratory changes 

DIAGNOSIS 

A complete phj'^sical examination should be made in all cases, including rectal 
examination, laboratoiy studies, and gentle prostatic massage, w ith examination 
of any obtained secietions Hj^drocele fluid, if present, may be aspira per 

Ambrose, S S and Skandalakis, J E Torsion of appendix opididjmis 
J Urol , 77 51, 1967 
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mit palpation of the tnrsted appendage The ivell-knoivn gamut of differential 
diagnosis must, of course, alwai s be considered 

TREATTIEXT 

In general, earli surgeri m this condition is adi ocated to reduce the subse¬ 
quent penod of disabihb, In a few of the reported cases, and m one reported 
here, non-surgical management resulted m e\ entual uncomphcated recoi en* If 
the assumption is true that man\ cases are being encountered but not recog- 
mzed, it would suggest that ultimate recoi ere mthout surgeiy frequentlv takes 
place Howeier, smce secondarv epididvnntis often occurs, it is conceiiable 
that it could giie nse to subsequent unilateral obstructiie stenhti' Also smce 
permanent hi drocele formation mav result earli surgerv is wisely still adi ocated 
Smce a certam latent penod seems to exist in the ai erage case betn een the 
onset of siTnptoms and the deielopment of secondarv comphcations, one need 
not rush mto surgen m a matter of hours as one must when torsion of the testicle 
itself IS suspiected Smce the appendix testis sen es no useful purpose it i\ ould 
seem a most wise precautionan surgical measure to excise all pedunculated 
testicular appendages dunng am scrotal surgen 

CASE BEPOKTS 

Case! P T .agedll lears, AlachuaGeneralHospitalXo 666S5,i\ as admitted 
on lull 10,1953 for pain and sweUmg m the nght testicle The pam had suddenh 
awakened the patient at 3 00 am Examination at 9 00 am revealed a moder¬ 
ate!} tender, pea-sized, ci'stic-hke structure immediateh adjacent to the upper 
pole of the nght testicle Through the oi erlnng scrotal skin a blmsh discolora¬ 
tion was obsened There was no accorapannng heat, redness, or edema of the 
skm and no imohement of the cord structures, testicle, or epididmiis Tem¬ 
perature, pulse, respirations, and laboraton studies were entirelv normal The 
diagnosis was ‘torsion of an hi dntid of Morgagni ” Oi er the nexl 24 hours 
treatment consisted of bed rest, scrotal elei ation, ice packs and analgesics The 
follonang mommg the patient i\as asimptomatic and he i\as discharged The 
pea-sized, c}stic nodule nos no longer tender Xo further change occurred until 
4 or 5 dais later, when a moderate snelhng of the nght scrotal structures de- 
1 eloped Palpation then suggested moderateli sci ere epididnno-orchitis 
There nas, honeier, surpnsingli httle tenderness There ms no feier or sis- 
temic manifestation® The appendix testis could no longer be distinguished on 
palpation Further supportiic therapi i\as earned out and oier the course of 
the next tno necks the snclliug gradualli subsided nuth ultimate totd recoien 
mthout knorni sequellac 

Case 2 C yi, aged IG lear®, \lachua General Hospital Xo SOTffl, na® ad¬ 
mitted on Xoi ember 12, 1955, for sudden sciere pam and snelhng of the left 
testicle \t approximatch 4 00 p m the patient expenenced a sudden onset 
of moderate pain in the left testicle, nhich n as not accompanied bi am snelhng 
The testicle, on ®clf-palpation, rcicaled onli mild tenderness at one point It 
na® ciuite ®imilar to two or three prciious attack® the patient had had oier the 
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past 2 01 3 yeais He Mas, theiefore, not alarmed because spontaneous remissions 
usually quickly foUoM ed About si\ hours latei, a sudden, very se\ ere pam was 
noted, followed m a mattei of 15 minutes by lapid swelling of the left scrotal 
contents E\amination appi OMmately one hour later revealed the left henu- 
scrotum to be tw o oi three times normal size wuth exquisite tenderness on any 
attempted palpation Piehn’s sign was positive The patient appeared acutely 
ill The preoperative diagnosis was “torsion of the left testicle ” At suiger)^, 
peiformed within the ensuing hour, three complete turns of the spermatic cord 
in a clockwise diiection weie found The testicle was cyanotic and all structures 
below^ the level of toreionweie quite edematous Attached to the tunica albuginea, 
neai the globus major, was a bluish-black, twusted appendix testis This was 
excised, the testiculai torsion was reduced, and aftei some five to ten minutes 
complete ciiculatoij^ return took place Hj'chocelectom^’’ and orchiopexy were 
peiformed A prophylactic oichiopexy and excision of the appenchx testis were 
peiformed on the opposite side Convalescence was nneventful, the patient being 
discharged on his seventh postoperative day On a six-month checkup both 
testicles appeared entiielj’^ noimal on palpation 

Case 3 F H , aged 10 jreare, Alachua Geneial Hospital No 83810, was ad¬ 
mitted on jMaj'' 7, 195G foi suigeiy with a preopeiative diagnosis of “acute nght 
h 3 ’’drocele, secondarj^ to torsion of the appendix testis ” Eaily the morning of 
April 26, 1956, the patient had noted the sudden onset of nght testicular pam 
with light lowei quadrant and epigastric radiation The pain iias not severe but 
sufficient malaise and discomfoit were present to make him request that he be 
peimitted to sta^' home fiom school Vague lower abdonunal and nght scrotal 
discomfoit continued until the patient was seen m uiological consultation the 
following daj" The only positne ph 3 ’^sical finding was the presence of a mildly 
tender, pea-sized nodule adjacent to the uppei pole of the testis The scrotal 
contents weie othennse normal A bluish discoloration could be noted through 


the skm or eliding the appendage Non-surgical treatment was recommended 
since the phj^sical findings appealed so msigmficant The mother was appnsed 
of the diagnosis of torsion of the appendix testis and that possibl}'- subsequent 
surgery might be necessaiy depending upon the chmcal course The mother 
called seveial times over the couise of the next week to report that no change in 
the child’s condition had taken place However, on May 6 , examination revealed 


that a moderately lai’ge, non-tender hydrocele had developed There were no 
sj'stemic manifestations and laboratorj'" studies were noimal At surgery the 
follownng dai, the h 3 ^drocele contained 20 to 25 cc cleai 3 mllow fluid The testicle 
and epididymis appealed iionnal, save foi the globus majoi, which revealed 
maiked vasculai engoigement together with some fibimous adhesions Sitting 
in the valle 3 ' formed by the testicle on one side and the edematous ridge of t le 
globus major on the othei, was a small pea-sized stiucture, blackish-red m co or, 
and attached to the tunica albuginea b 3 ^ a ver 3 ' fine twnsted pedicle ' xcisioii o 
the hydatid and 113^1 ocelectom 3 ’- weie perfoimed The patient was isc arge 
on the thii-d postoperatne day Convalescence was uneventful 

Case 4 B G L, aged 10, Hachua General Hospital No 87356 , was admitted 
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on Decembei 12, 195C Pain and spelling in the left testicle Mere the presenting 
complamts Foui dajs prenouslj he had recened a bloM to the left testicle 
while plajnng football Some pain was noted for perhaps file minutes after 
injurj, but he w as then unaw are of am further difficult! for the next tw o da} s 
On the third daj dull aching m the left scrotum began and dunng the course of 
the da} progiessne swelling of the left hemiscrotum occurred There were no 
associated umiar} smiptoms, abdominal complaints, fei er, or history of previous 
smiilar episodes Examination reiealed an enlarged left hemi-scrotum filled with 
fluid which clear!} traiisilliiminated Xeithei the testicle nor epididimiis was 
tender on palpation In the neighborhood of the globus majoi, a tendci, c}btic, 
pea-sized structure could be palpated thiough the hidiocele fluid Prehn’s sign 
was equiiocal Laboratoi}' studies and uiinalvsis weic entire!} negatuc 

Preoperatne mipiession Hidrocele, left, secondan to torsion of appendix 
testis 

Upon opening the tunica lagmalib, 15 to 20 (t of cleai lellow fluid wore ob- 
tamed 

The globus major showed beginning enthema and edema and adjacent to it 
was an edematous, bogg} appcnchx testis, which showed scieral blackish-blue 
areas upon it Inspection of its fine jicdiclc reiealed it to be tiiisted, thus pro¬ 
ducing earli infarction with the secondan changes noted Excision of the ap¬ 
pendage and livdrocelectomi were perfonned Ihe patient was discharged on 
the third postoperatiie da} The subrequent course was uneientfiil 

One of the pathological reports, which was tipical of the others, read as fol¬ 
lows “This lestigial oigan shows a laigc hematoma with stagnant blood in the 
dilated 1 enoiis spaces with icsiilting gangrene Diagnosis Gangrenous appendix 
testis ” 


DISCLSSIOX or CISES 

Xot hanng pieiioush encountcicd appendiceal loision, at the tiiiio case 1 
appeared, texts were consulted regarding diagnosis and treatment In cases 1 
and 3 the iisiiall} recommended immediate surgeii was not performed sinee 
spenuatic cord torsion was not icmoteli suggested and the clinical picture 
seemed so benign Had case 1 been seen onli in the later phase a diagnosis of 
epididiTno-orchitis of some atipical laneli would haic certainli been made 
Ca'-e 2 is unusual in that it is the first reported case of torsion of an appendix 
testis simultaneoiish oceumng wath ipsilntcml torsion of the spermatic cord 
Whether the jireMoiis episodes were due to the foniici or the latter is pureli 
spcculatiic In the cases that presented as hidroceles it is tonceiiablc that if 
surgen had been delaied until eieii i later elite, slougliing of the mfarcted 
appendage with its subseciucnt ihsoiplion would ha\o nude it impossible to 
eier know that torsion was the original lause of the hidrotelc In the acciuired 
hidroccle i prei ions histon of sudden pun and tcndernes.s preceding the onset 
of the hiciroielc bi s'lenil dais might he suggestne of su< h etiological back- 
giound Whether siu h de-ciiiumatcd ippcndagcs gn e rise to the calcified bodies 
soim times found in hi droc elc i ai ities (c nrpon liheni) is , mat ter of spe, ulation 
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)‘oiJ) < iy'h of l/'h<mjlur ap;K*ntJag<'fe have been presented, bringing 

Ihe bit i) numb") )"porb'd bi 1})" pri‘S(‘iii to 141 Three of the cases demonstrated 
Ih" )"J ibv" be/ngmiy of birsion of the appendix testis in comparison inth torsion 
ol the ipeinutjc coid hself ('case 2) Jf the condition is kept in mmd, m adults 
as «c')) IS m clnldic'/i, in fli" dilfcncnitial diagnosis of scrotal pain, if careful at- 
)h jind bj til" c'lironoJcigical course of events; and careful palpation made 
til" cc)))c-c ( dmgncjhis uill lie nuire ciftc*n made jn this othencise neglected clmical 
(•iiiily Jf th" asoinnpticin is cor)i*c( (hat many cases are being misdiagnosed it 
would sug/cc'nt that uJtnnab* ic'sciJuticin without surgical intenention must 
fic'cjiieady tal'c* pliic'e ]|o\\'c*vc‘i, c*ar]y surgery is still advocated b} most authors 
b) /"due e a huiiw'cjuc n( peinid cif disability by obviating secondarj^ comphcations 
Hince (he appc'iidix test is seivc'H no iiHc>fiil PUI 7 KISC it would seem wise to excise 
all jjechiiic iilated (estieulai aj)pc>iicJagc*s diiiiiig anj^ ‘-crotal surgcr 3 

/S' H'' iHkotliI Anr , (lanit'HVtlh, Fin 
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ADREXOGEXIC TESTICULAR TUMOR 

ROBERT D CROUCH 

From the Department ofZjroloay, Date bmversiiy School of Medicine and Dale 
Hospital, Durham, C 

This IS the case of a testicular tumor mth unusual phi-siological and patho¬ 
logical charactenstics The tumor ivas imquestionablv adrenogemc, but the 
classification pathologicaUv could not be determmed The chmeal course and 
gross surgical fin din gs are as follows 

A three-^ ear-old white male child was first admitted to Duke Hospital on 
August 30,1955 with the chief complaint of swelling of the left side of the scrotum 
of three months duration At the onset of thesweUmg, he had been treated by his 
local phvsician with parenteral pemcilhn to no avad He was ultimately referred 
to Duke Hospital with a diagnosis of probable mahgnancv of the left testicle The 
tumor had doubled m size from the onset of the lesion until the tune of ad¬ 
mission Preinous and de\ elopmental histoid- were entuelj negatiie, as was 
the family histoid The pertment findmgs on physical exammation were as 
follows Blood pressure ranged from 135/90 to 150/100, pulse 104 to 120 per 
mmute, respirations 20 per mmute, temperature on admission 37 4 degrees 
centigrade The patient was well de\ eloped, obese and m no distress Se\ eral 
diffuse, small, macular lesions, some of which were pustular, were noted over the 
cbini; There was no endence of regional or peripheral h-mphadenopathv The 
heart was normal m size, and there was no evidence of abnormahty on ausculta¬ 
tion The h\ er was palpable to 2 cm below the right costal margm Exammation 
of the external gemtaha rei ealed a normal uncircumcised penis The nght testicle 
and scrotal contents were normal There was a large mass m the left scrotum 
about the size of a large orange (6 to S cm m diameter) which was smooth, 
firm non-tender and did not transilluminate hght The clmical diagnosis on 
admission was 1) testicular tumor, 2) acne, secondaxx to hormonal imbalance, 
3) hx-pertension, secondarv, and 4) exogenous obesitx and nutritional anemia 
Figure 1 shows the ongmal appearance of the patient 

Laboraton findmgs re\ ealed a hemoglobm of 9 7 gm White blood count was 
6,400 vnth a normal differential Urme and stool exammations nere normal 
Serological test for si-phdis and the 0 T test, 1 1000 nere negatne Serum 
calcium nas 9 S and the carbon dioxide combmmg poner nas 26 meq/L Serum 
chlonde was 104 3 meq L, sodium was 143 3 and potassium 4 meq L Fastmg 
blood sugaras S9 mg per tent and two hour p c glucose x\ as 105 rag percent 
Eosinophil count nas 277 per cubic imlhmeter The chest \-rax and plain \-ra\ of 
the abdomen Mere negatne =^kull films and x-rax of the nght hand and foot 
rex ealed normal bones for his age Preoperatix c unnarx steroid 'tudies shoM ed 
17-keto=teroidj of IS mg 24 hours and 17-hx droxx corticoids of 16 7 mg '24 
hours Intraxenous urograms rex ealed prompt and normal excretion bilaterallx 
Math a bifid pelxns and upper ureter on the left 

\cccptcd for publication October X 1*157 
Pro-ent addre-? 101 Office Bide Fr^enck, Md 
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FINAL SUmiART 

Four cases of torsion of testicular appendages have been presented, bringing 
the total number reported to the present to 141 Three of the cases demonstrated 
the relative benigmty of torsion of the appendcv testis in companson with torsion 
of the speimatic cord itself (case 2) If the condition is kept m mind, m adults 
as well as in children, in the differential diagnosis of scrotal pain, if careful at¬ 
tention IS paid to the chronological course of events and careful palpation made 
the correct diagnosis vnll be more often made in this othervase neglected clinical 
entity If the assumption is correct that many cases are being misdiagnosed it 
would suggest that ultimate lesolution without surgical intervention must 
frequently take place However, early surgery is stiU advocated by most authors 
to reduce a subsequent period of disabdity by obviating secondary comphcations 
Since the appendix testis senms no useful puipose it would seem wise to e\cise 
all pedunculated testicular appendages during any scrotal surgery 

9£6 S W Second Ave , Gainesville, Fla 
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ADEEXOGEXIC TESTICULAE TmiOE 
ROBERT D CROUCH 

From the Department of hrology. Date hmrcrsity School of Vcdicinc and Dale 
Hospital, Durham, JN C 

This IS the case of a testicular tumor with unusual phi siological and patho¬ 
logical characteristics The tumor was unquestionably adrenogemc, but the 
classification pathologicalli could not be detemuned The chmeal course and 
gross surgical findmgs are as follows 

A three-i ear-old iihite male child was first admitted to Duke Hospital on 
\ugust 30,1955 with the chief complamt of sweUmg of the left side of the scrotum 
of three months’ duration At the onset of theswellmg, he had been treated bi his 
local ph\ acian with parenteral pemcdlm to no a\ ail He was ultimateli referred 
to Duke Hospital with a diagnosis of probable mahgnancj' of the left testicle The 
tumor had doubled m size from the onset of the lesion until the time of ad¬ 
mission Prenous and de\ elopmental histori' were entireh negatii e, as was 
the familj history The pertment findmgs on physical e xam ination were as 
foUoMS Blood pressure ranged from 135/90 to 150/100, pulse 104 to 120 per 
mmute, respirations 20 per mmute, temperature on admission 37 4 degrees 
centigrade The patient was weU dei eloped, obese and m no distress Ser eral 
diffuse, small, macular lesions, some of which were pustular, n ere noted oi er the 
shms There was no endence of regional or peripheral lymphadenopathy The 
heart was normal m size, and there was no emdence of abnormahtx on ausculta¬ 
tion The h\ er was palpable to 2 cm below the nght costal margm Examination 
of the external gemtaha re\ ealed a normal uncucumcised perns The nght tesbcle 
and scrotal contents were normal There was a large mass in the left scrotum 
about the size of a large orange (6 to S cm m diameter) which was smooth, 
firm, non-tender, and did not transillummate fight The cfinical diagnosis on 
adrmssion was 1) testicular tumor, 2) acne, secondary to hormonal imbalance, 
3) h\’pertensioii, secondarv, and 4) exogenous obeslt^ and nutntional anenua 
Figure 1 shows the ongmal appearance of the patient 

Laboratory findmgs re\ ealed a hemoglobin of 9 7 gm White blood count w as 
6,400 wath a normal differential Unne and stool examinations were normal 
Serological test for sj-phihs and the O T test, 1 1000, were negatne Serum 
calcium was 9 S and the carbon dioxide combimng power was 26 meq/L Serum 
chlonde was 104 3 raeq 'L, Mxlium was 143 3 and potassium 4 meq/L Fasting 
blood sugar w as 89 mg per cent and two hour p c glucose w as 105 mg percent 
Fosinoplul count w as 277 per cubic millimeter The chest \-raj and plain \-ray of 
the abdomen were negatne Skull films and \-ra\ of the nght hand and foot 
re\ealed normal bones for hi-! age Preoperatne unnan steroid studies showed 
17-ketO'tcroKK of IS mg 24 hours and 17-hy droxr corticoids of 16 7 mg/24 
hours Intraienous urogrmis rc\ ealed prompt and normal excretion bilaterally 
wath a bifid peh ic and upper ureter on the left 

\ccopted for publication Octolier S PloT 
I’rc-cnt a(lilrc-< 101 OlHcc Bldp Frcdcnck, Md 
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Afkji Olio wook. Ml (li(‘ lu)spi(4vl U) (oiuplotc tlic studies, tlic cliild was taken to 
tlic oj)Gialiiif2; loom and (lie l(‘ft to.s(icului mass was lomoved without difliciilty 
Tlioie was no attaclimont to (Ik* siiiioiindmg (issui* and (lie entne spcimatic 
cold was lomovcd to (he inteinal inguinal img lie ucouod 250 tc blood duimg 
and aftoi suigei^^ but 21 houis i)ostopeia(i\elj^ his blood i)ie&,suic began (o diop 
and tacliycaidin and signs of shock appeai(*d lie was gi\ I'li 200 mg mtiavcnous 
hydioc oitisone AVith gocnl iespouse Tin following day he was stalled on ACTJI, 
20 units evciy 12 houi’s and (oitisonc, 50 mg mtiaimisoulaily e\cry si\ honis 
Foi the next five days (In* i oitisone was (apc'ied guidiiall}’' and VCTIl stojipDcl 
SIX daj's [lostopeiatnely Ills blood piessiin* stabih/ed aioiind 1 f0/')0 An I'lc- 
vation of (einpeiatiiK ok lined two days attei siiigeiyfoi wliidi luhroniyim and 
penii illin wi'ie inesinbed Ihioughout (he loinnindei of his hospital stay lloino- 
globin w'lis I ^ 5 gm on disi haige IJis mnefoim deimatitis bocaiiu* much woisc, 
but cleaied somewhat on (alannne lotion At (lu time of dischaigo the iiatho- 
logical diagnosis was ini oiniilete othei than an undilTeieutiated can inoma of the 
testicle wliidi secieted adienal hoimoni's 

Pathologu al lejioi tof (he exi ised spec imcn was as follows “'I'he gioss sjiei imeii 
IS idi’iitihed as (he left testa Ic* It measuies appioximatelj" 0 bj'- 0 by (> cm and 
lias a inbbeiy, soft (onsisti'iuy 'klie sk (loned sinfiao has a lobtilai, 3 mllowish, 
giamilai apiieaiaiiK Soim aieas an* soft and ajiiieai neciota when as othci 
aieas aie somewhat moii* fnm Hi'inesc ntatno si'i (ions of (he sjiei imcii me sub¬ 
mitted as blocks It slionid be stated (hat (ho (esticiilai aichitec tiiic on cut 
bUiface has licen completely icplacc’d bj' the afoiedesciibcd tissue 

“Micioscopic The left Ustide has been ess<>n(ialh completely leplaicd In a 
highlj' celhilai (iinioi which has bc'i'ii M*paia(c'cl into nodules In mimeioiia 
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fibrous trabeculae At the penpher\ of the testicle areas are present m which 
normal testicular semmiferous tubules are identified The tumor presents no 
particular picture There are areas m which the tumor is composed of sheets of 
relatiTelv uniform round cells which hate for the most part ill-defined cellular 
borders and scant ectoplasm The nuclei of these cells contam looselv arranged 
chromatm but sharp and well-defined borders In areas of this tvpe mitotic 
figures are numerous Fibrous stroma is scant Other areas of the tumor are char¬ 
acterized bv marked pleomorphism of the cells Some of the cells are huge and 
vary from a rounded shape to elongated and fusiform strap cells Some of these 
large cells contam hyperchromatic nuclei and acidophihc granular ectoplasm 
Other cells contam clear tacuolated ctnoplasm Intemimgled with these large 
cells are mam pleomorphic cells of much smaller size The nuclei of these cells 
are hiperchromatic and neU-defined ^Iitoses are numerous Nowhere m the 
tumor IS there anc specifif partem to the cellular stmeture There are multiple 
areas of degeneration and necrosis Scattered throughout the tumor are numerous 
\ acuole^ which stam positit e for fat There is no spiecific cell tjpe which makes 
specific classification mipo-sible Figure 2 is a photomicrograph of a tcpical 
section through the tumor 

On September lS-19 the urme IT-ketosteroid determination was 1 2 mg 24 
hours and the 17-htdroc\cortieoids 12 mg 24 hours This was the first 
steroid determination followmg surgen The patient was disr barged from the 
hospital on September 22 1955 He was follon ed doseh m the out-patient chmc 
and on October 25-2(i the 17-ketosteroids were \2 mg 24 hours and 17-htdro- 
cvcorticoids were 1 0 mg 24 hours Theie uere repeated for the followmg 24 
hours and T\ere unchanged On lanuan 17 1956 the unnan 17-ketosteroids 
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were 7 9 mg /24 hours, and the 17-hydroxycorticoids were 4 6 mg /24 hours 
The striking rise in the steroid excretion dunng the precedmg two months sug¬ 
gested the probabihty of metastatic malignancy This was confirmed m May 
1956, when a palpable mass was found m the left side of the abdomen The 
patient was agam admitted to Duke Hospital on May 21, following x ray 
therapy at another hospital closer to his home The blood pressure on admission 
A\as 150/120 The mass in the left side of the abdomen was easily palpable The 
urmary 17-ketosteroids were 15 8 mg and the 17-h3’'droxycorticoids were 90 
iTig /24 hours A second intravenous urogram was inteipreted as normal A 
glucose toleiance test was normal and the eosinophil count nas 88 per cubic 
milluneter Skull x-rays weie negative The patient shoved endence of a sexual 
and somatic piecocity to a degree which had not been seen on the first admission 
Endocnne studies indicated a functiomng, adienal-hke tumor that had not 
lesponded to x-ray therapy Aftei these prehminary laboratory studies, he was 
placed on intramuscular injections of cortisone acetate to prevent the adrenal 
insufficiency that occurred following removal of the primary tumor 

On May 28 a retropentoneal exploration was done, and a large tumor mass 
adjacent to the aorta and immediatelj'^ below the lowei pole of the left kidney was 
easily removed There were numeious enlaiged nodes along the aorta and the 
ihac vessels, seveial of which veie removed foi biopsy At the tune of surgeiy it 
was beheved that the nodes were metastatically involved, hovever, permanent 
pathological sections showed that they contained no evidence of metastatic 
tumor The lai'ge tumoi mass contamed no demonstrable lymphoid tissue, and 
was histologically identical with the onginal timioi of the left scrotum Post- 
operatively, the child was tieated with coitisone acetate, which was gi-adually 
diminished in doses and replaced mth ACTH gel The postoperative course was 
not remarkable The blood pressure stabihzed at about 100/70 The child was 
discharged on June 4, 1956 with the final pathological diagnosis still mdefinite 
The minaiy 17-ketosteroids and 17-hydroxycoiticoids were 2 8 mg and 0 7 
mg per 13 hours, respectively, the day prior to discharge, indicating that there 
were probablj'^ other metastatic lesions present 

The steroid excretions continued to rise thi ough the last visit to Duke Hospital 
on September 7, 1956 Although the exact location of the metastatic lesions 
could not be determined at this time, it was beheved that geneiahzed carcino¬ 
matosis was present It was later learned that the patient expired at his home on 
September 22, 1956 An autopsy was not obtained 

DISCUSSION 

The foregoing case report is obviously that of an adrenogemc testicular tumor, 
but of an unusual type from a pathological viewpoint Dr Earl T Engle o 
Columbia Umveisity CoUege of Physicians and Surgeons reneved the ca^ 
history and the microscopic shdes, and the concensus of opimon of Dr ng e an 
his associates was that the tumor must be classified as a veiy embiymmc an 
undifferentiated teratocarcinoma In viev of the pathological characten ics, i 
impossible to explain the increased steroid excretion Hovever, t e pa len ex 
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hibited adrenal msufficienc\ follo^vong remor al of the onginal testicular tumor 
He responded to treatment mtli cortisone acetate and the proph^ lactic admims- 
tration pnor to remo^ al of the large retropentoneal mass apparenth prea ented a 
recurrence of adrenal msufficiency It is also of interest to note the absence of 
metastatic lesion m the enlarged nodes that were remoi ed adjacent to the retro- 
pentoueal mass 

SrMMART 

This has been the presentation of a rare and extraordmarj testicular tumor, 
which could onlj be classified as an undifferentiated carcmoma pathologicalh 
with adrenogemc fimction 

The author would like to thank others for their suggestions, mterest, and 
efforts in this case nameh, Dr E P Ala ea, professor of urologa*, Duke Um- 
a ersita School of Medicme, Dr Frank L Engle and Ins Department of Endo- 
cnnologj, and mana members of the staff of the Department of Pediatncs of 
Duke Hospital 
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In ui ologj^ as jn othei fields of medicine, w e are handicapped in the manage¬ 
ment of many diseases by dealing with the end result rather than the basic 
mechanisms or etiology, which are unknowTi Such is the situation in regard to 
tumor formation, urohthiasis, and congenital anomalies Since approximately 
10 pel cent of all human beings are born mth some uiogemtal anomaly, and 
since many of these anomalies are difficult to correct, we feel that urologists 
should look further into the genesis of these anomalies m hope of finding a better 
understanding and a means of modification oi prei^ention, if possible, which 
should be much better m many cases than attempted coirection When a con¬ 
genital maKormation has a genetic basis, there is a greatly mcreased chance 
that subsequent siblmgs wall also be malformed Muiphy* has made a compre¬ 
hensive study of congenital malformations and elicited some i^eiy sigmficant 
findmgs He noted that in a senes of 501 mothers with offspring dead of con¬ 
genital defects in infancy, one-fourth (25 per cent) of subsequent pregnancies 
had an unfavoiable outcome, half of these being live births with one or more 
congenital malformations The lufoimation which should be given to prospective 
paients IiaMng one defonned child has been thus summarised by Murphy 
“The offspring presenting congenital malformations which are senous enough 
to wairant bemg recorded on death certificates are appro-omatelj’' twenty-four 
times as likely to occur in faimhes possessing a congemtalty deformed child as 
in the population at large “ Lnung orgamsms, including man, are the resultant 
of inteiaction betw'een then heiedity and environment It is oui feeling, there¬ 
fore, that urologists should reconsidei the implications of genetic and emuron- 
mental factors not only in the possible causation and pieimntion but also m the 
diagnosis, management, and prognosis of disease states of the genitounnary 
system 

A knowledge of genetic factois can ha\e leiy piactical applications in other 
ways besides the piognosis and diagnosis of well-known heieditaiy diseases 
One example is in the detection of genetic camel’s of a heieditar}" disease such 
as gout, in w hich 6 pei cent of the patients foim unnarj^ calculi The increase 
of the blood uric acid level, which tan usually be demonstiated among some of 
the relatives of a patient with gout, may indicate for those persons preventive 
restriction of purines m the diet together with a high flmd intake Also of prac¬ 
tical genetic significance is that only when the donor and lecipient are identical 
twuns do homotiansplantations of the kidney woik successfulty Of aid in the 
detennination of sex is the woik of Ban and otheis” m demonstrating that a 


Read at annual mooting of Western Section of American Uro’ogica! Association, Seattle, 
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characteristic female sex chromatin mass can be seen m the nuclei of ceUs of 
most tissues of the bodv, mcludmg tvhite blood ceUs and ceUs m oral and t agmal 
smears ^mce genetic bases are known for the t anabihtv of bacteria and xinises 
m -nrulence and resistance to antibioncs, it would seem important m dealmg 
with infectious diseases to hate some understandmg not onlv of the genetics 
of the human host but also genetics of the mvadmg parasite' 

^mce the basis for the transmission of an anonialv or the susceptibihtt to an 
mfectious disease is the gene, we should be attare of the netter concepts and 
rapid det elopments m regard to the biochenucal nature and functions of the 
genes as weU as the significance of tanous emuronmental factors as teratogemc 
agents Accordmg to ^n\ der ’ gene^ are comphcated molecules of desoxtuibose 
nucleic acid (DXA) bound up with the protems of the chromosomes as highlt 
poh-menzed nucleoprotems The basic acmutj of a gene now appears to be the 
detelopment and producnon of a particular substance which has a specific 
effect on the metabohsm of the mdimdual In most mstauces this substance is 
an enrrme and is responsible for the catalvsis of a particular step m synthesis 
or degradation OccasionaUv a normal gene is replaced bt a molecule of shghth 
different structure, a mutant gene As a rule, the enzrme produced bv a mutant 
gene shows a diminution or loss of actmti m tatalvzmg the specific reaction 
that the normal gene accomphthed In the future, we mat be able to correct 
hereditarr deficiencies bt replacement of the nussmg enzimie with a synthetic 
enmne, hormone, or chermcal 

'^mce man 15 a difficult anmial for genetical research because his larmhes are 
small, his generations slow, and his matmg uncontrolled, much of our knowledge 
of genetic influence comes from the studt of experiments on animals m which 
the opposite conditions prei ail Bagg^ studied the descendants of roentgen-ra\ ed 
male and female mice and, beginning with the fourth generation, noticed renal 
anoniahes which mcluded sohtan kidnei, ht dronephrosis, and hi-poplasia B\ 
breedmg males and females inth the sohtan kidnet condition the relatne 
frequence of mcidence of thi^ abnormaliti wa^ raised eonsiderabh Ham ind 
Robertson' found that as a result of the mbreedmg of rats related to anmiak 
showmg urogemtal defects such as renal agenesia hi-poplasia ht dronephro-is 
and undescended, maldet eloped testes the mcidence of the anomahes w-is in¬ 
creased The\ noticed that the tune uitenal elapsmg between the first appe-ir- 
ance of the urogemtal defects was the same as obsened m Ba^ s nnce nz 
four generations Brorni" ■nudied a strain of mice dented from a prenoudt 
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\-rayed pan and found a high percentage of individuals ivith deformed or ab¬ 
normal kidneys Warkany and Schraffenberger® noted sterility in male rats 
whose mothers had been exposed on the fifteenth and seventeenth day of pre¬ 
natal life In an mbieeding experiment with smne, it was noted that there was 
a decrease in fertility, high mortahty, higher percentage of stillborns, higher 
percentage of males, than in controls, and other characters such as cleft palate, 
scrotal hernia, and the ndgehng (undescended testes) character« 

Since it lb difficult in most human diseases to apply the principles of mendehan 
inheritance -strictly, the concept of population or evolution genetics has been 
developed, in vliich it is the pioportion of alleles they contain which is significant 
1 athei than the kinds of alleles When a human anomaly or disease is exclusively, 
or almost axclusively, determined by genetic factors, the trait is likely to be 
rare Human populations are so highly heterozygous that probably most people 
are heterozygous for some seiiously harmful gene Muller has estimated that 
the average person is hetero-^ygous for at least eight such genes 

TERMINOLOGY 


For an understanding of our discussion, some definition of genetic teimmology 
IS important Space does not permit axtensive definition, and for comprehensive 
discussion of the wide terminology and principles of genetics the reader is referred 
to some of the outstanding books and articles on genetics, such as those by Stern,” 
Gates,’® Snydei,’® Frasei,’* and Sorsby 

In the somatic cells of the body the genes are paired, one member of each 
pair coming from the mothei, and one from the fathei The members of a pair 
of genes are called 'alleles ’ Each membei of a pair may exist in one of two states 
A dominant gene, by definition, is one which pioduces an effect in the organism, 
irrespective of the state of the othei member of the pan (allele) A disease de¬ 
termined by a dominant gene mil, therefore, appear in one paient of each af¬ 
fected individual, not appeal in the offspring of two normal parents (except for 
the raie event of mutation), and appeal in about one-half of the children of an 
affected person (the other parent being unaffected), each child hanng exactly 
50 50 nsk 

A recessive gene is one nhich does not produce an effect in the presence of its 
dominant allele A disease caused by a recessive gene ivill, therefore, appear only 
in a person who receives tvo of them, one from each paient A rare, recessive 
inherited disease will show the follomng pedigree chaiacteristics The affected 


person mil nearly alvays have unaffected paients The disease may appear m 
the siblings of affected persons, each sibhng having exactly 25 per cent risk 
Hon ever, because of the small size of most human families, a majority of cases 
> MePhee, H C , Russell, E Z and Zellor, J An inbreeding experiment mth Poland 

China siMno J Hered , M 80-99,1931 n 5 in 17S 1950 

‘0 Muller, H J Our load of mutations Am J Human Genet ,2 lll-I7d, mwJ 
a Stern, C Principles of Human Genetics San Francisco W H Fryman & Co , 1947 
Gates, R R Himan Genetics, Vols I and II Noiv York 
” Snyder, L H Medical Genetics Durham ^uko Umv^itv P^s, I 
» Fraser, F C Medical genetics in pediatrics J Pediat 44 
“ Sorsbj A Clinical Genetics London Buttorworth A Co Ltd , luw 
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tioll appear sporadically The pareDts of a patient inll be ‘blood relatives’ more 
often than ivould be expected from the frequencv of consanguineous matmgs 
m the general population Sex-lmLed genes are those earned m the chromosomes 
that detemune sex 

The words ‘famihal,’ ‘hereditary,’ and ‘congemtal haie been frequenth 
misused m the medical hterature with consequent confusion The term faimhaT 
should be used onlv to designate tbe tendenev of a trait or disease to run m 
famihes’ to a greater degree than chance would allow Familial mcidence mav 
be due to enTiromnental or hereditam factors Hereditaix" refers to mhentance 
of traits on mendehan principles ‘Congemtal means present at birth, and does 
not mdicate etiology ‘Penetrance’ is a term used to mdicate the abdity 
of a gene to manifest itself, and a figure below 100 per cent mdicates that other 
genetic or envu-onmental factors are mvolved Manv hereditaiy diseases seem 
to behave as dominant traits m certam families and recessive traits m others 
This fact, coupled with \anabihtv m penetrance, makes genetic mterpretation 
m specific famihes often \ er\ diflieult 

How can we detemune the genetic components m an abnomiaht\’ Much 
help can be obtamed from a studi of famili pedigrees (which has been much 
neglected m regard to gemtounnaix anomahes), studv of twins with simultaneous 
and simmetncal occurrence of a disease, a stud\ of the effects of consangmmty, 
and a studv of the results of animal experimentation 
In searchmg for the genetic factors m ana disease we must place more em¬ 
phasis on the famil\ histora than merelv asking the usual routine questions 
about cancer, heart disease, tuberculosis, etc in the fanult we must inquire 
if anv other members of the patient s famili had a disease smiilar to the patient s 
The rarer a disease state, the more hkelv it is to be hereditarv An important 
but often a forgotten, question is m regard to coiisanguimtii e cousin mar¬ 
riage, because it is well established that if a bad defect is present m a farmlv 
consanguimti will tend to bnng it out or perpetuate it, such as is often the 
case m cistmuna Kecessiie genes causing au abnomiahta tend to produce an 
abnormahti more frequenth m consanguineous than a nonconsangmneous 
mamage Another important consideration m the famih histon is the a^^e of 
the mother Children bom of mothers over 40 vears of age arc three tmies as 
likeh to be abnomial a~ in mothers under 30 \ ears 

Studies in tivan- help to detemune the genetic sigmficance of a disorder or 
character Tlie simultaneous and simmetncal occurrence of a disease such as a 
tumor m mans gi\ es much credence to its hereditan ongm Adi anced age of the 
mother fai or- fraternal tnans and multiple births and mongolism Tirere is a 
much higher incidence of tuan^ in the i\hue and colored (black) races thin m 
the Japanese, tin- Ixmig cx-plained be the larger bode size of the first two races 
If a child 1 - congenitaih mentaih deficient, the chance- of his abo haMim -tme 
tural mahomiation are considerablv m< reused a point of considerable dia"miostic 
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importance in determining whether a presenting syndrome is congenital or 
acquired 

While it IS veiy difficult, and impossible in many cases, to say that a condition 
IS entirely hereditary or entirely environmental, the important consideration is 
the percentage of the relative roles each of these plays m regard to one another 
in the pioduction of the finished character Genes cannot operate in a vacuum, 
but must obtain their expression through effects on the cytoplasm of the or¬ 
ganism The genetic pattern of an organism may be modified by such environ¬ 
mental factors as temperature, infection, moisture, oxj^gen deficiency, malnu¬ 
trition, hormones, and drugs Malformations have been produced experimentally 
in animal young vhen the fetal environment has been influenced by chemical, 
endocrme, mechamcal and actmic factors To be effective, the latter must exert 
their influence m the organogenetic period of embryonic development, that is, 
m the first feu days or veeks of embiyoiuc development when differentiation 
of the I'arious organs and systems is taking place Ciyptorchism has been 
noted when pregnant rmce ere subject to hypoxia’'^ and \utamin A deficiency 
Hypospadias has been noted m rats whose mothers had been on a vitamm A 
deficiency diet** and in humans whose mothers had suffered from rabella dunng 
earl 3 '- pregnancy ** Maternal vitamm A deficiency^® has been found to mduce 
fused kidneys, sohtar^^ kidneys, and ectopic kidneys in both rats and pigs 
Nelson and associates** noticed among multiple congenital anomahes marked 
retardation of dec elopment of the kidneys in young rats boni of mothers suffer¬ 
ing from pteroylglutamic acid deficiencj’- Warkany” found female rats mth 
insufficient nboflaiun have young mth skeletal abnormalities, thin abdonunal 
walls m ventral midline, protrusion of the nscera, and defective eyes Horseshoe 
kidneys and bilateral or umlateral renal agenesia were noted as a reaction of 
fat embryos to irradiation aftei tenth-day exposure, by Wilson ** Sex i-eversal 
in the lowei, and pseudohermaphroditism in higher, animals have been produced 
by sex hormones Included in Moore’s extensive reviev on the role of fetal 
endocrine glands m development is an analysis of the gemtal and other changes 
produced by hormones It appears that there are a host of teratogenic agents, 
but that it IS not so much the nature of the agent as the timing of its admimstra- 


” Ingalls, T H, Curie}, F J andPnndle, R A Experimental production of congenital 

anomahes New Eng J Med , 247 759-766, 1962 , 

i» Wilson, J G andWarkan},J Malformations in the genitourinarj tract inducea uy 
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tioii during the period of fetal gestation that is the unportaiit factor in the 
production of anomahes hlalnutntion (human), as indicated in se\ eral studies 
made during and shorth after wars, depressions, and in people of low income, 
has not been productive of a highei incidence of defective children than in w ell- 
nounshed parents Howevei, if the gieatest effect of malnutntion is exercised 
during the first few weeks of embrj^onic life, it doe« not seem unreasonable to 
expect the production of some anomaly 

How can we make practical applications of animal results to human cases^ 
We can do so by judicious inference while accumulating more data There is 
great concern over the pathological effects of increased exposure to irradiation 
bv man from cosmic irradiation, atomic bomb explosions, occupational uses, 
and from the wudespread use of x-rays for diagnostic and therapeutic work 
The latter is the greatest contnbutor to the exposure of piesent populations 
The genetic effects come from the mutations mduced by irradiation, which are 
considered to be a fruitful source of future anomalies Irradiation of the pregnant 
utems wall also cause direct harm to the developing embryo Since it is generally 
considered that most mutations are deleterious, and since it is the total cumula- 
ti\e dose to which the number of induced mutations is proportional, urologists 
as well as all other phAsicians should be \en judicous in then lue of x-rays m 
diagnostic and therapeutic w ork The time maj soon be here that for medicolegal 
as well as scientific reasons we may be forced to shield the pehis and gonads, 
particularly in w omen ui the child-beanng penod, m taking p\ elogranis, w hich 
w ill hrgelv he limited to demonstration of the kidneys 

CLINICAL CONDITIONS WITH KNOWN GENETIC FACTORS 

There are seieral urological conditions in which hereditarj factors ha\c been 
noted In table 1 aie li'-ted congenital abnormalities of the urogenital svstem 
in which hereditan features haie been noted, and their probable mode of in- 
hentance 

Iames”‘ ha." reported four cases of aplasia of the male prepuce with ecidence 
of hercditarj transmission in which the child was considered to hace been ‘born 
circumcised’ Hj-pospadias has been obscrced to occur in seieral families, m 
twins, m father-and-son combinations, bi sec eral men, including the cniter 
It is a form of mtersexuahtj and often assoc lated w ith crj ptorchisni Geneticallj, 
it IS considered ns an irregularlj rccessice defect, but it mac be dominant, 
transmitted through normal females as ccell as normal or affected males It is 
seen most freciueiitlj in hoc s born of j oung mothers and often in the first-born 
''oionson’' noted a familc Instore of hj-pospadias m 29 of 103 cases which he 
uuostigated m Denmark In a surcej of the htemture, Kemp"’ found records 
of ")(i faimlio'- in winch it occurred in brothers, of 9 m which it affected father 
mil -on, of 1 me oh mg grandfather, father, and son Hcpospadias appeared m 

Anal '“m'' a7m372‘’l95" hereditarc trausmi-s.on I 

H.oPhor.rUui'KmraV'”'""' Co„enhaRon Munk-,aard Op Don. 

Krmp T Conot.r- and D.-ca«c Copciil. igcn 1951, ] jnar Munk-gaanJ 
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Table 1 


Anomaly 

Mode of 
inhentance 

Anomaly 

l^fode of 
Inheritance 

Aplasia of prepuce 

D 

Megaureter 

R 

Hypospadias 

D or R 

Polycystic kidney (adult) 

D 

Epispadias 

R? 

Polycystic kidney (infant) 

R 

Crj^itorchism 

R? 

1 

Duplication of kidney and ure 
ter 

D 

1 

Atresia vaginae 

R? 

Adrenogenital syndrome 

i SR 

Valves of posterior urethra 

R 

Intersexuahty (hermaphrodit¬ 
ism) 

SR 

Median bar 

R? 

Gynecomastia 

R 

Renal agenesis (bilateral) 

R 

Eunuchoidism 

R 

Renal agenesis (unilateral) 

R 

Laurence-Moon BiedI sy ndrome 

R 

Horseshoe kidnej' 

R 

1 

Pubertas praecox 

Klinefelter’s symdrome 

R? 

R 


D—donunant R—recessive S B—se\ linked recessive 


5 successive geueiatious in 2 families and m 6 successive geneiations in one 
family Culp^ has reinewed 172 cases of hypospadias upon which he has operated 
and noted 5 famihes in which 2 sons had sufficient chordee and hypospadias to 
require suigicaJ treatment, but no twins He has seen one adult cuied of h 3 ipo- 
spadias by Havens at age 16, who begat a son mth hypospadias that requnes 
operation Culp also noted that about 15 per cent of his hypospadias cases had 
cryptorchism and that approvunately the same percentage of cryptorchids 
had hypospadias Smith,“ in a large personal senes, has noted hypospadias in 
several sibhngs The writer has seen a father and son mth penile hypospadias 
Lmgaard^’ has descnbed a family with male-to-male inheritance through 6 
generations The patient is fortunate that hypospadias is a correctible hereditary 


defect 

Cryptoichism is commonly seen, but fen observations on its famihal inci¬ 
dence have been noted In dogs and pigs it is observed as a simple recessive 
O’Conor and Corbus^” have descnbed the famihal occurrence in 6 brothers 
Goebel” has treated a father and son foi cryptorchism, both on the right side 
Murphy” has tieated an uncle and nephew mth cryptorchism on the left side 
Thus, ve may considei cryptorchism as an example, like hypospadias, of a 
genetic defect coirectible by surgery 

Congemtal valves in the postenoi urethra have been descnbed in a pair ot one- 
egg trnns with undescended testes, by Newberger and Davidsohn “ Congemtal 
median bars occurnng m 27-year old tivms and giving urmaiy symptoms and 
identical cystoscopic malformations at the same time, have been reported y 
•’ Culp, 0 S Personal communication 

Smith D R Personal commumcation A Obst 34 

“Corbus, B and O’Conor, V Pedigree of cr3T3torchidism Surg , Gj 

237-240, 1922 

” Goebel J H Personal commumcation 

»lve. .t PO.U,n., 

Arch Path , 16 55-62, 1933 
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Wilhelmi ^ Finkle and associates’^ hai e recenth' reported on tivo j oung brothers, 
aged SDC and five a ears, vho vere found to be uremic from congenital contracture 
of the bladder neck Atresia of the a agma has been noted m 2, and imperforate 
himen in three sisters These, too, are all defects amenable to surgery 

Schnudt and associates’" hai e reported two cases of bilateral renal agenesis 
occumng m nontwm sisters, and Madisson,’^ two cases m nontmn brothers 
Congenital renal agenesis has been obsened m a maternal uncle and nephew, 
bA Bound ^ MackaA'”’ has reported 3 cases of megaloureter (2 bilateral), with 
hi dronephrosis, occurrmg m a faimh of sei en sibhngs The paternal grandfather 
died of pj onephrosis, so he ma} hai e had a congemtal hA dronephrosis 
Poh cystic renal disease'” is the best-known form of urologic anomali that shon s 
a strong fanuhal hereditan tendency, but what is not so Andeb known is that 
there are two distmct hereditan tA-pes—a recessiA e tj-pe leading to death in 
mfancA, and a dominant type which ordmanly does not cause SATnptoms untd 
earh adult life It seems to the writer that there is a decided absence of pA olo¬ 
graphic records of earh or deielopmg poh ca Stic disease, and if we secured 
PA elograms on all the sibhngs and close members of the afflicted patient’s familA, 
n e could probablj get a better understandmg of the abnormahtA 

Fanuhal duphcation of kidnej and ureter has been mfrequenth descnbed m 
the hterature Gush and Karpinski“ haie reAuewed the hterature and found 
fiA e families in which this occurred, and reported a surth familA of theu oaati m 
Aihich three members (all female) of a famih' of four had upper unnarA tract 
duphcation We AAish to report here on 3 instances of reduplication of kidnei 
and ureter seen bA us in a farmh of fiA e, all of whom at one time or the other 
AAere also under obsenation for unnarv tract infections Details are presented 
in table 2 

Attempts to secure further detailed information, includmg pA elograms, on 
other liAung relatiA es of mother and father haA e so far been unsuccessful but 
there is no knoAAU kidneA trouble in other relatives There is no histoiA of con- 
sanguimtA '’^ince reduphcation of the upper unnarj tract is a AeiA common 
anomah, and mice it is prone to cause complications, it appears a en adAUsable 
to mcure pA elograms of the relatiAcs of ani patient Aiho has this anomalA 

There a group of anomalies Anth a particular association of genetic and 


^^AAilhelmi O J Congenital median bars occurring in t-mns JAMA lOl S 47 -S 49 

“ FinUe A L McPhee A C and van der Rei' L Coneemf al hliriao.. 
in male s.bhnga Calif Aled 85 260-2G1 1P5G bladder neck contracture 

faraiiy'^Pr™c Roa^ Soc'^McT' 23 occurring in one 

^ Renal apla.sia in ...ter. Arch Path 

H Reidcr Neiren Zcnbralbl Allg Path 80 1 <; lou 

" Bound J P Two case, of congenital ab«cnce of one lidnei .rT „ r 
M J 21 7-17 1913 Mdnet in .ame famih Bnt 

” Macka\ H Fongcnit d bilateral megaloureter. wath I., _i. 

famih hi.ton Proc Ro\ boc Med 38 5G7-58S lo |i roncphro.i. a remarkable 

•' l-orgu..on J II Oli-ciaation. of familial a. i- .. , , 

I rol 21 211-212 imo aho Proc Roa Soe Med ^2 mm ■’ 

< Gir.h I s and Ivarpin.ki F 1 L nnan tract . ^ ’V. 

rcncc AvnliFpccial reference to double ureter double^^nclvi. I ^*’' 1 '’^ familial occur 

Meil 251 NaS insr. PPP'be and double kadncA NcivEngJ 
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Table 2 Occvrrence of double ktdncy and double meter tn family S 


Member of Family ' 

Age 

DesenpUon of Duplication 

Patholog^ 

Surgery 

Father (B S ) 

1 

48 ' 

1 

1 

0 

Nephrolithiasis and P 3 
elonephritis, left 

Nephrolithot 

omy 

Mother (C S ) 

40 i 

1 

] 

Unilateral, left, com | 
plete double ureter, 
pelvis, and kidnej 

j 

Dilated ureter contain 
mg 9 stones, going to 
hj dronephrotic upper 
pelvis 

Heminephrec 
tomy, left 

Daughter | 

(SL) j 

1 

27 

1 

1 

1 

Complete, bilateral, 
double ureter, pelvis, 
and kidnej 

dronephrotic atrophj 
of upper half, severe 
pj elonephritis of 

lower half of left kid 
nej 

Nephrectom}, 
complete, 

1 left 

Daughter 
(C W) 

10 

1 

1 

Unilateral, left, com 
plete duplication of 
ureter, pelvis and 
kidne\ 

Urinar} tract infection 

0 

Granddaugh I 
ter (S L ) 
(daughter 
of S L ) 1 

4 

1 1 

1 

0 (Normal ptelogram) 

i 

Urinary tract infection 

0 


endocrine factors ^ ^ One such is theadieuogenital syndiomenhich nith or with¬ 
out adrenal hypei plasia has been obsen'^ed in one-egg twins, in a mother and daugh- 
tei, and in seveial siblmgs, and is considered to be a se\-hnked recessive charac¬ 
ter Beutmek and associat«es^® renewed the hteratuie in the familial congenital 
adienal sjiidrome and leported on 2 cases of their own They noted 43 families 
in wluch 100 instances of somatosevual abiiormahty were recoided, largely 
female pseudoheimaphrodites Intersevuahty, as avpiessed m the larious forms 
of hermaphroditism, has a stiong genetic background which in many instancy 
appeals to ham been modified by the sex, adrenal, and other hormones ** " 
The effect of excessive androgens dunug gestation on the female fetus is to 
produce hemiaphioditisni This is most commonly seen in the intersexual 
changes found m persons wnth congenital adrenal h 3 'perplabia Similar chang^ 
have been reported m two cases m which there were arrhenoblastomas in the 
mothei-s durmg pregnanej^s and m infants whose mothers recen ed testosterone 
durmg piegnancy The admiuistiation of testosteione to rhesus monkeys durmg 

« Biggs, R and Rose, E The familial incidence of adrenal ^mertrophi and female 

“llVntnX™ f . !■»" H H rjf 

adrenal sjmdrome Report of two cases Post Med 2 ,ts treatment wRh 

Wilkins, L The diagnosis of the adrenogenital simdrome ana 

cortisone J Pediat 41 t a r> ir^npnmpntal intersexuahty Produc 

« Greene, R R , Burnll, M W and Ivj , A C 88 130-131 

tion of feminized male rats bi antenatal treatment avith estrogen 

Javert C T and Finn, W F Arrhenoblastoma Incidence^ nia^l^nancj and re 

infant born of a motlier receiving methi Itestosterone during pregn 
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rs'anon also results in pseudolieiTaaplirodires ^lale pseudoiiermaplirodiTisni 
Las i>=en observed m 17 families m 2 brothers m 2 f amili es m " b~otners and in 
one lamily m 4 brothers Hirschield ^ observed consangmmtv among the parents 
o nseLLdohermaphrodites m 37 per cent In many of the cases the anomaly is 
nL‘=nted throagh normal lemales Both male and female pseudohermaparoditism 
are genetic defects ■which have been proven amenable to ameLoration bv snrgerv 
and the lemale form also bv cortisone 

Eunucho.dism or hvpogemtalism is often familial Young®- has rep">rted three 
ca^es of gynecomastia associated with hvpogemtahsm and lack of cevelopmont 
o' the prostate accompamed bv stenhri 2 of th^m being m Drothers Eeifen- 
stem - has described a svndrome of lamihal hypogonadism tvitb vanons maniies- 
tations such as bypospaoias sterihtv gynecomastia small testes and late 
DiDortv aS^ectmg mne oi 10 male members of one family m two gene'ration= 
Roth®^ has reported on four case^ oi eimucho dism m brothers havmg other 
leamres besides h'vpogemtalism (obesitv mental deSciencv renmtis pigmentosa 
and po’vdactviv'' to produce a symptom comp'ev known as the Laurence-iloon- 
B “xll svndromo The latter n cons-dered to be the eS'ect o a p’eiotrop c gene 
1 e one which causes several abnownahties m one mdividual The gene is con- 
rdered to d» autosomal recessit'e and lor it a carrer state exists A high tre- 
Quencv Oi parental consangmmtx has been noted m the svndrom® Fkioertas 
nmecov as well as macrogenitosomia has be°n noted several times in sibhncs 
and thejT parents Taconsen and MacLhn^ hate descnned a familt m which 27 
members were anected ■with he-editarv s<=iaial D’eco>'in Engwrom and Munson'' 
have nrescnted chmcal and labomtow data on a lamilt m which lath'^r and two 
sens showed precocious gemial and so-naiic growth Klmofelters svndrome 
thaiactenzed bv gt-necomasna aspermatogeres’s -without alevoigtsm and 
increased excretion o* lollnle-^miulatmg homione has b^en noted to o-wur m 
lamihes 


311610 are 'Cteral vaned uroge utal lesmus m nhuh genei c o- itnuLa' iai,to--. 
hat e been noted "^me oi these are hsted in tab'e 1 

Chaniplm has reovded an m^ance o tumn- o ihe testcs emb-to_aI carvi- 
noroa m identical fmiis The tunic- oxurred m both on the nttht s-de in the 
Sm twin at 2i> tear- o age and the -ex-o id >t >1 The first ttvm had an miurt 
to hi- le-tes and this mat nat e been wht hi- tiaun- antedatca hi- b-o^he- - bt 


^ 'larj ani Himil ^12 J B 

phrodi in n: ■'n2k>=*% in B rv^->— 
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Table 3 


Auomtly 

Mode of , 
Inherit j 
ance 

Anomaly 

Mode of 
Inhent 
ance 

Tumor of testis 

R? 

Pheochromocjdoma 

D? 

Carcinoma of prostate 

R? 

Pj elonephntis 

S-D? 

Benign prostatic hypertrophj 

D? 

Sterility 

D? 

Wilms’ tumor 

R? 

Enuresis 

D 

Adrenal hyperplasia 

R 

j Orthostatic albummuna 

1 


D—dominant E.—recessive S-D—sex dominant 


five 3 ’'ears Wells^ is also said to have noted tumoi’S of the testes in twins Fister“ 
has reported on two cases of caremoma of the prostate occurring simultaneously 
in identical twins Wilms’ tumor has been noted m siblings/'’ as has adrenal 
hyperplasia Calkins and Howard''® have recorded a family m which a young 
woman and hei maternal aunt both showed multiple pheochromocytomas Her 
mother had probably died from the same affection 

Sturtz and Burke®® have revieved the hterature and reported a family of 12 
members afflicted with a condition marked by hereditary hematuna, nephropathy 
and deafness, which appears to be a deflmte genetic entity The disease is 
charactenzed in males by the presence of hematuna, albummuna, cyhndruna, 
neiwe deafness usually, and progressive renal disease, death occurs at an early 
age The disease is charactenzed in females by the presence of hematuna, 
albummuna, cyhndruna, and occasional nerve deafness, the course of the disease 
is relative^ bemgn except dunng piegnancy, when hypertension, edema, and 
othei signs of toxemia may occur 

In a study in which 134 living members of a kmdred of 232 descendants of a 
smgle person m 4 generations were examined, Berkoff and associates” have 
described a family “m which 50 members have renal disease with the character¬ 
istics of chrome mterstitial pyelonephntis but in which progressive renal msuf- 
ficiency develops only m the males ” Eight males had died of the disease 
Autopsy in three of the eight cases showed that the patients had had chrome 
mterstitial pyelonephntis Six of the eight had had nerve deafness The unne of 
44 members of the family was examined, protemuna and pyuria were the major 
abnormahties, although the mme of five members contained pathogeruc oactena 
Fourteen persons of this family were deaf These authors concluded that me 
nephritis in this kmdred is related to the transmission of an incompletely sex- 
Imked dommant gene ” This disease is set apart from hereditaiy hematuna, 


« Wells H G Quoted in Twinem, P P Identical twins and problems of hereditj 
^ IpfsiT G A'^dafcinoma'oA'he p^Ltate in twins J Urol 67 p,, 

«KnsVand Howard J E Bilateral familia^Imeoc^^^^^ 
oxi-smal hypertension, successful surpcnl removal of t^ora in Z Kndocnnol , 7 

Sm dia^ostic procedures and physiological considerations J Clm r-na 

^^^Smrt^^G S and Burke, E C Hereditary hematuna, nephropathi and deafness 

New Eng J Med , 264 1123-1126 19W nnd Tiler F H A clinical studi of 

.1 PerlofF, G T , Stephens, F B i Dolo^tz D A 1961 

hereditarj interstitial pyelonephntis Arch lot Med , so mi 
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nephropath}^, and deafness, pyuria and the pathologic finding of pyelone- 
phntis 

The studj"^ in this large kindred appears to indicate that renal infection may 
occur in fannhes on a basis of direct genetic susceptibfiity and gii cs further 
reason ivhy the control of pyelonephritis with all knoira measures, including 
antibiotics, pro\ es so difficult in many cases The matter of genetics m relation 
to bactena and nruses and the problem of unnary tract infection is i erj^ im¬ 
portant and complex, space does not permit adequate discussion here Further 
research m this field should proie lery frmtful and practical to urologists 

The problem of stenhty is difiicult and of much concern to patient and doctor 
alike Recessive mutations causing stenhty hai e been noted in animals Inbreed¬ 
ing of hogs and mice has decreased fertility A pedigree shmvmg many sterile 
or partlj stenle males is gn en bj" Crew and fi'Lller Kup has recorded a pedigree 
mth stenhtj in both sexes “ Stem“ has reported on genetic obsenmtions m a 
strain of mice nhere pitmtary insufficiency due to a recessive gene is a cause of 
stenhty Stem has descnbed a familj' pedigree gomg back 250 years m which 
the indmdual male members of the faiml 3 ’^ were of low fertilitj^ and their func¬ 
tioning spemi, producing sons almost exclusiveljq were onlj’- of the Y-chromo- 
some-carrjnng land I ha\ e obsen ed twin brothers who are normal in all respects, 
including their semen anal} sis, marned se\ eral years, one twin to a second wife, 
who liaie not been able to produce pregnancy in their wiies, who are considered 
nomial Stem admits the pioblem is Aety^ difficult and states that there can not 
be a single t} pe of inhentance of stenhty but rather a great man} t} pcs must 
exist It may be that there is a deficiency of DNA m the sperm cells of the in¬ 
fertile male compared to the fertile male 

Orthostatic albuminuna has been noted to mn m families 

I ha\e obsen^ed a familial hist or} of enuresis m se^eral patients and haio 
also often noted that the child tends to stop bed-wetting about the same age 
the mother or grandmother did I feel that gii en a fannl} histor} of enuresis, 
studies as to its possible etiolog} need not be too exliaustue 

It IS 111 connection wath certain metabohc disorders, largely of urological sig 
mficaiice because of stone fomiatioii as a complication, that new er de\ elopments 
in the field of biochemical genetics seem to offer the greatest hope foi not too 
distant practical application 

\.lkaptonuria“ is a classical example m chemical genetics, being the first 
mstance in which a particular gene was related to a specific and knowai biochemi 
cal reaction A charactcnstic s}anptom is the blackening of unne on exposure to 
air, due to the presence of homogentisic acid, or alkapton It is recognized that 
alkaptonuna bchn\ os as a simple mendehan rccossn c There is a high frequence 
of consangumeoub marriage among the parents The blood semm of nomial 
mdiMduals (oiitains an ciize mo capable of catafizing the breakdown of homo 


^ " C Human stenUU of unusual pedigree Hug 


23 127-12i> 1931 

Kup J \ C itcd b\ So^vb^ 


“ ’^tern C Genetic lusiKjct** of 5tenlit> Fcrtil 
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gentisic acid, but this enzyme is apparently absent from the sera of alkaptonuncs 
As a compbcation, severe osteoarthritis may develop, and also m a fev cases 
stones may be formed in the urogenital tract 

Gout, a disorder of unc-acid metabolism of considerable urological significance 
because of the high incidence of formation of nonopaque urmary calcuh, is con¬ 
sidered to be of dominant mhentance, with penetrance and expressivity that 
are often irregular What is inherited is the tendency to hjqieruncemia Since 
the increased chemical levels m the blood precede climcal manifestations of the 
disease, we have a method of detecting genetic earners By adnsing the proper 
lon-punne diet and high fluid mtake, we can forestall full development of the 
condition and calculous formation 

Gout IS an example of sex-controlled heredity ivith a pi eddection for men, 
90-95 per cent Smyth, Cotterman, and Freyberg®’ have made biochemical and 
genetic investigations of gout m fanuhes They shoved that the concentration 
of unc acid in the blood was higher in the male than the female members of 
affected famihes, and that in each case of gout at least one parent vas hyper- 
uncenuc, as were also about 50 per cent of the sibship Only 10 per cent of those 
wnth h3q3eruricemia showed climcal gout Theie v ere as many cases of transmis¬ 
sion of the condition by women as by men Gout is an axample of a genetic 
defect which under the influence of emnronment (improper diet) expresses itself 
in later hfe 

Whatever the detailed mechanisms turn out to be, it seems that a picture is 
emergmg of a detailed genetical control at many different points in the process of 
tubular resorption function Cystmuna is a hereditarj’^ condition in vhich a 
defect m tubular function appears as a cause of the disorder Dent®® has found 
that patients who form cystme calcuh m the kidneys excrete in their urine not 
only cystme but also the basic anuno acids (lysme, argimne, and omithme) m 
grossly increased amounts Cystinuncs who do not excrete argimne also do not 
form stones In some famihes the gene responsible for cystmuna acts as a domi¬ 
nant and in others as a lecessive Parental consangumity is noted m some cases 
Dent*® has presented the hypothesis that the abnormality m cystmuna is of 
renal origin He thought the renal tubules might be unable to reabsorb C 3 ^stme, 
lysme, argimne, and ornithine normally present in the glomerular filtrate, and 
these substances v ould therefore appear m large amounts m the unne Further 


studies on the normal plasma levels of ejntme and the other amino acids, their 
high excretion m the urme, clearance studies m cystmuncs, and feeding experi¬ 
ments, haxm yielded evidence in favor of the renal hypothesis, vhich implies 
that m cystmuncs the renal tubular reabsoiption of ammo acids is defective 
T^Tien the unne from health 3 ^ relatn es of patients with cystme stone formation 
is exaimned, it is found that a number of them, though qmte veil, nevertheless 
excrete cystine and lysme in unusual amounts in their unne Thus, a particular 
" Young, H H Calcuh of prostate associated mth ochronosis and alkaptonuria J 
Cotterman, C W and Frej berg, R H Genetics of gout and hj peruri 

“'^“DenGcVrHeaJ^^^^^ E The pathogenesis of cist.nur, a J Clin 

f^nd Hainan The genetics of ci stiniina Ann Eugen . 16 60 ^ 7 , 1951 
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ahnonual gene niai lead to a highlv specific disturbance in renal tubular reab- 
sorption process and the degree of this disturbance may be related quantitani elv 
to whether an indindual possesses the genes m smgle or double dose 
Abnormal genes are knotm which lead to a dinumshed capiacitv tor tubular 
reab^orption of glucose and phosphate"’ Idiopathic hypenalciima responsible 
for a high proportion of kidnev stones apparenth represents a genetic inabihtv 
01 the tubule to resorb calcium in projier amounts It is important howet er to 
distinguish this pnman ta j>e of calcium dehcit from those that occur as secondare 
responses to such stimuh as heperparatha roidism immobilization ot the skeleton, 
chrome acidosis high caluuni mtake or aatamm D poisomng 
While the hereditara influence in urohthiasis is clearh rea ealed onla in i \ sti- 
mina renal calcuh of the ordinara ta-pes haa e been recorded in taami sisters and 
sihhngs Gram'- has studied the dominant transnussion of oaaluna in an extensive 
pedigree avhieh included 4 generations compnsmg 15 individuals Except for 2 
doubtful cases the affection manifested itself onlv in males, where is the trans¬ 
mission took place through both sexft^ There avas also concordant manuestation 
in a set of tavms Goldstem"’ has lommented on the famihal incidence in uroh¬ 
thiasis I haae one patient aahose brother, father and faao patermil umles have 
had kidnev stones and another patient aahose brother and mother haae renal 
stones, all haang m different pans of the count ra 
Fancom s samdrome'^ '* is a disorder characterized ba a disturbance oi renal 
tubular function resultmg in deareised reab«orption of glucose phosphates, 
ammo acids and fixed base It has been labeled as ha-pophosphatemic nckets 
avith acido«is It is a hereditara disease the nnlder forms being transmitted is 
a dommant characteristic, the graa er forms, as a mendehan recessia e Ca stmosis 
characterized bv abnormal deposition of cvstine cnstals m the boda tissues, 
includmg the renal tubules maa manifest itself is Fancom s samdrome 
Other chmeal samdromes produced ba isolated dvsfunctions of the renal tubule 
aahich maa maolae hereditara factors and possible urological imphcations m- 
clude nephrogenu diabete- insipidus" ntamin D-resistint nikets" md 
haperthloremic audosi^ aaatli nephnxalcmosi-"" There ire taao ta-pes ot familial 


Harn« H Oenciic E-peci- oi Tubular Function in Modem tieu- on Setrotmn 
I nne The Cu-hna Memorial Lecture^ Bo-ton Little Brown A Co laso 

‘ Flock- R H Propha laxi- and medical manacvment of calcium urohtluaM- role ot 
quantita and prcciratabiUta ot unnan calcium J Lrol 44 ISv-iao 1040 ’ 

Gram H C Heredita o'' oaalic unnara calcuh teta Med Scand 7B io~i 

' Gold'tcin \ 1- Familial urolopcal di-ease 4m Surp 17 S4-n-’ loaf ' 

* Albncht H and Reifenstein L C Jr Paratha-roid GI ind- and MetalwiTio 
I>i'ea?e Selected Studie- Baltimore ttiltiam- A. atilkin^ Co lots Bone 

‘McCune D J Mm-on H H and Clarke H T In ractable lu-popho-ph.u me ncket- 
wh renal pheo-un I ind ho Fancom «:\-ndrx»ine> \in J 1 )!^ Child 65 Sl-l7o 

‘JicE-on t\ P I and Under G C Innate functional dc‘'ect-of renal ubule.-rtath 

Ca5o wath retimti- p.cmento-” Onar J 

Vc, .'M::d'Tc"anLa? ^upp- = >^1 to -. a ImkM fom 
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diabetes insipidus The first, of the pituitary type, is responsive to the antidiu- 
retic effect of pitressin and may represent a dominant or sex-lmked pattern of 
inheritance The second, of the nephrogenic type, is due to a sex-linked reces¬ 
sive defect uhich impairs the abihty of the distal tubular segments to reabsorb 
vater, is not responsive to pitressin, occurs only in males, and is transmitted 
by females Chronic phosphate diuresis results in a type of nckets that is 
relatively resistant to ntamin D, it is a dominant trait and may represent a 
deficiency of phosphatases and phosphorylases m the proxunal tubule The 
syndrome of renal tubular acidosis has been described under a complexity of 
titles Urological interest in this disease stems from the complex physiologic 
alterations accompanjnng it and the fact that nephrolithiasis and nephrocalcmo- 
sis may be seen as comphcations 

In connection mth the first type of diabetes insipidus, Weller and associates®* 
have carefully studied e patients m a family and observed identical changes 
m the unnarjr tract of each member, of special interest to urologists There was 
great hypertrophy of the x'^esical detrusor muscle and mtemal sphmcter, in¬ 
creased bladder capacity, enormous dilatation of the ureters and renal pelves, 
and elevation of the blood nonprotein nitrogen and blood pressure They felt 
that the enormously mcreased urmaiy^ output imtiated a correspondmg mcrease 
m physiologic activity of the bladder, leadmg to these changes 

In table 4 are hsted some miscellaneous medical conditions vuth genetic 
factors nhicb have been selected as significant because of them possible urological 
complications or imphcations, and their probable modes of inheritance 

The vascular lesions are alv ays important because of difficulties they cause 
inth hemorrhage and shock durmg surgeiy, complications of embohsm or 
thiombosis to or m the ladney, and likelihood of severe acute and chrome renal 
insufficiencj’^ v hich may develop durmg their course Them famihal background 
IS under more intensive study ** Severe hemorrhage m, or as a comphcation of, 
surgery on the urogemtal tract is always a hazard m hemophilia Hematuna, 
unexplamed, or difficult to treat, as well as pnapism, may be a comphcation of 
sickle cell disease, which is considered to be due to the mhentance of defective 
hemoglobin molecules 

Lroiogists must differentiate sickle cell anemia, in which the ind blood cells 
contam abnormal hemoglobm S, sickle cell trait, m which the red blood cells 
contain normal hemoglobm and abnormal hemoglobin S, and sickle cell hemo¬ 
globm C disease, in which red blood cells contam both abnormal hemoglobins 
S and C Gross hematuna is most apt to occur m sickle cell trait and sickle cell 
hemoglobm C disease All these abnormal hemoglobin diseases occur m Negroes 


so Pender, C B and Fraser, F C Dommaat mheritance of diabetes insipidus J 

Pediat , 11 246-254, 1953 , ^ ... . 

*1 Williams, R H and Henrj, C Nephrogenic diabetes insipidus traMmitted oy 
females and smpeanng dunng infancj in males Ann Int Med , 27 84-95, 1947 , 

** Weiler, C G , EUiot, W and Gusman, R A Hereditarj diabetes insipidus Unusual 

unnan tract changes J Urol , 64 716-721, 1960 t a icr a ll<l fifiI-665 

M Rinkoff, S S , Stem, A and Schumer, H Familial nephritis J A M A , U3 bSl-WO, 

Pauling, L , rtano, H A , Singer, S J and Wells, I C Sickle cell anemia, a molecular 

‘^^^'^Goldra^^ M,cLS’arA Z and Cross, B R . Jr The hematuna of abnormal 

v.f.Tr,r,(rlrvhin diseases Arch Surg , 71 881-884, 1955 
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Table 4 


Disease i 

Mode of 
Inheritance ' 

Disease 1 

Mode of 
Inbentance 

Nephrosclerosis 

D 

Diabetes 

D 

Essential h\-pertension 

D 

tJlergi j 

D 

Glomerulonephntis 

D 

Angioneurotic edema 

1 T) 

Hemophilia 

SR 

Spina bifida occulta 

D 

Sickle cell disease 

D or R 

Paget’s disease 

D 

Leukemia 

R 

Porphi na 

R 

Congenital afibrinogenemia 

! 

j Xeurofibromatosi*^ , 

R 


^Tien hematuna occurs, nephrectomj' (which has been performed mistakenl} 
sei eral tunes) is contramdicated Leukerma maj cause urmarj tract hemorrhage 
or infiltration mto the kidnej or prostate, leading to diagnostic and therapeutic 
difficulties ” Afibnnogenemia, due to an mcomplete recessn e gene, is a rare 
disease charactenzed bj the absence of blood fibnnogen, with mcoagulabilitj 
of the blood and a consequent tendency to fatal hemorrhage Diabetes has 
urological significance because of the hazard of surgerj, and comphcations such 
as necrotizing papilhtis and neurological bladder Manj allergic manifestations^ 
are considered to be hereditanq and there is the possibihtj of sensitization in 
the genitounnar} sj stem Angioneurotic edema®’ ” mi olnng the prepuce and 
scrotum has been noted to occur in father and son Im oh ement of the genitals 
has caused urethral occlusion Cases are also on record simulating renal colic, 
from im oh ement of abdommal organs Spma bifida occulta ma} be a cau«e of 
neurological bladder Paget’s disease has significance m the differential diagnosis 
of metastases from carcinoma of the prostate bj \-rai and the possibiliti of 
unnary calcuh formation if the patient is not actn c 

Porphjna is of urological sigmficance m the differential diagnosis of seiere 
abdonunal pain which maj occur with it and simulate renal colic Adrenal 
tumors maj be found m association with neurofibromatosis, which mai bo 
hercditarj There are undoubtedlj manj other hereditarj medical diseases with 
possible urological imphcations, but the aboi c-mentioned miscellaneous group 
IS fairlj reprcsentatue of the more common conditions seen wnth urological 
manifestations or complications 


SLM'MIR'i \\D CO\CLUSIO\S 

Since anj finished character is the coopcratiie result of hercditarj and en- 
iironmental influences, the sigmficance of these factors has been analjzed m 
SOI eral urogenital conditions and medical diseases wath urological implications 
Die newer dcielopnieiits m regard to the biochemical nature and functions of 
the gene as an enzimo cipressing itself in a modifiable eniiroiimcnt the infer 
dices from roulfs of animal eipenmeutation on hereditan and teratogenic 

Irdashmkoi S N Genetics of leukemia in man I IKc n ocr 
•-Iliencr A S The inlientnnce of allermcXe^e An!?®i 2S6-303 1037 
’• Slicldon J M Schreilicr 1 O andLoiell'ri G Henvhf^''''^ ^ l-tl-lG2 1030 
wath a case report J Lali A Chn Med , 34 sqlsoo loin ■'Oftioneurotic edema 

” Pearson K \''Poae"rotic Tdcma, Hcrm^anhroditicrn r st . 
freasura of Human Inheritance I ondon C .mbnd^PnnerJ^u 
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factors, and clinical observations of genetic factois, have been discussed Some 
specific practical apphcations of our hnon ledge of human heiedity have been 
developed These include fiist, genetic prognosis, that is, givmg advice on prospec¬ 
tive marriages and prospectn e families, second, diagnosis, on the basis of the 
family histoiy, of conditions diSicult to identify accurately by other means, 
third, instituting preventive measures agamst ceitam diseases on the basis of 
knovn genetic background, fourth, testing, paternity, and other medicolegal 
problems, on the basis of vanous blood groups, and fifth, evaluation of eugenic 
programs foi the protection and improvement of society 

The accumulating endence is that the primary action of all novious agents is 
to mhibit the rate of development of the embryo, and that the t 3 ipe of resulting 
deformity depends upon the developmental moment at irhich the interruption 
occurs X-iaj’-s and thermonuclear weapons have been singled out by the Medical 
Research Council committee on ladiation hazards as the tivo souices of radia¬ 
tion most lesponsible for cumulative and irreparable somatic and genetic changes 
to individuals, their offspring, and the human mce In view of these considera¬ 
tions, mologists, vho are large users of irradiation m various forms, should be 
very judicious in their empIo 3 Tnent of this agent for diagnostic and therapeutic 
purposes 

The metabohc and other diseases related to genetic tubular dysfunction 
through altered enzyme activity, which are of mterest to urologists because of the 
frequency of stone formation in the ui mary tract as a comphcation, are becoming 
better undemtood The nenei avenues of study through chromatography and 
electrophoresis are identifying new substances and nen functions It is predicted 
that practical chmcal apphcations in the management of this group of hitherto 
pooily undei stood conditions mil soon be forthcoming 

The attitude of hopelessness regarding heieditarj'^ defects should be abolished 
smce several of these are non correctible or modifiable by surgery or drags, m 
hght of incieasing scientific knowledge, we can expect many more to be so m the 
foreseeable future Furthermore, since there is a tremendous mcrease in the 
number of persons reaching the higher age brackets, more consideration should 
be given to the interaction of genetic traits and the aging process 

The seventh family in wdiich reduphcation of the upper urmaiy tract has been 
noted, is lecorded This anomaly is of sufficiently frequent occurrence and im¬ 
portance, because of comphcations, to warrant the taking of pyelograms on aU 
relatives of anj^ afflicted patient 

Our knowledge of genetics in human disease, especially in the field of urology, 

18 very inadequate In order to draiv moie defimte conclusions and find practical 
apphcations of genetics, we should aU accumulate more data on the hereditary 
backgrounds of vanous urogenital conditions This involves paying more at¬ 
tention to takmg the patient’s family history It w ould prove very beneficial if 
this information w ere deposited m one or more of the institutions devoted to the 
study of human genetics, located m different parts of the countiy We could then 
have a registry of famdj^ pedigrees of urological diseases which could prove just 
as imluable as our tumor registry 

2901 Capitol Ave , Sacramento 16, Calif 
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BACTEREiMIC SHOCK SEQUEL TO GENITOURINARY 
TRACT INSTRLIMENTATION 

JOHN M KENNELLY, JR 

From the Diuswn of brology, Department of Surgery, Lnirersity of TI ashtngton School 
of Medicine, King County Hospital System, Veterans Administration Hospital, 

Scallle, n ash 

Bacterenuc shock is a disease eiititj \\ hicli has recei\ ed considerable attention 
111 the recent medical literature, but, to our knowledge, has not been discussed 
from the urologic new-pomt This would appear to have -value, because, m the 
cases presented m the hterature, the gemtourinarj tract w as the portal of entrv 
of the bacteria in 50 to 75 per cent of the cases In addition, the ma]orit 3 of these 
cases had obvious inciting operatn e or diagnostic instrumentation The mortaht} 
rates ranged from 25 to 75 per cent, depending on the adeqincj or inadequacy 
of the treatment administered 

Hall and Gold' recentlj" reported that of 35 patients who had shock associ¬ 
ated with a bacteremia, the gemtourinarj tract was the most frequent portal of 
entry Of 15 patients, 13 had had recent urethral instrumentation or surgery 
and two had abscesses These procedures included cj stoscopj, cy'stogram 
retrograde py elography, urethral catheterization and prostatectomy The mor¬ 
tality rate was 51 per cent 

IMartin and Nichols^ reported sl\ cases of bacteremic shock In fiye, the gem- 
tounnarj tract was the source of the bacteremia Tour of the fiy e had had a sur¬ 
gical or instrumental incident Two of the stx e\pired 

Of 29 cas?' of bacteremia due to gram-negatn c bacilli studied bj Wais- 
bren,’ the genitourinarv tract was the portal of entry in 24 Nineteen of the 29 
had either operations or cathctcnzations, and 15 of the 29 exhibited shock ass^ 
ciatcd with the bacteremia Ene of the 29 cases expired 

Yise, Shaffer and Spink-' studied 51 patients wnth positive blood cultures due 
to gram-negative bactena, and m eight of these cases the bacteremia was accom¬ 
panied bj' M*! ere hv potcnsioii and shock Slx of these expired 

In the pa-t -ix months, we have observed five patients in bacteremic shock 
three of win an expired ’ 


evSF KEPORT 

rin. ca^ 1 ^ repre^ntative of the five outlined in table 1 A 77-vear old white 
m . 1 , was admitted to the medn al sen ice of the King Countv Hospital on Tebni 
an 25 195, wath a vague histon of cons„pati„„ abdominal distension and 

yy,''h I .1 Se„,„e, 

' IIiill y\ H and Gold D Sliock ai'crintcd mtli I. , i , . 
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dyspnea of an uidetemunate length of tune Physical examination revealed the 
man to be in mild congestive failure, for which he received the indicated therapy 
Laboratory findmgs were as follows urinalysis, 15-20 white blood cells per high 
power field and 20-30 led blood cells per high power field, white blood count, 
9000, blood urea mtiogen, 29, electrocardiogram, abnormal, nonspecific tracing, 
chest x-ray, lungs grossly cleai, and mtravenous pyelogram, essentially normal 
nght collecting system and poor function of the left 

The patient was domg well when seen March 13, 1957 by the resident on the 
gemtourinary service because of mild unnary symptoms suggestive of bladder 
neck obstruction The amount of residual urine was requested and cathetenzation 
was performed mthout diflficulty on March 14, 1957 At appioxunately 3 00 a m 
on March 15, 1957, a nurse noticed that the patient was flushed, confused, 
dyspneic and warm to the touch Rectal temperature was 105 2F and the blood 
pressure was 60/40 An electrocardiogram revealed no evidence of infarction 
The patient was placed on levarterenol bitartrate, and required amounts as lugh 
as 52 cc 0 2 pei cent sol /lOOO cc to maintain adequate blood pressure Intra¬ 
venous chloramphemcol and hydrocortisone were also administered The vhite 
blood count rose to 27,000, and the blood urea mtrogen rose to 97 Blood and 
urme cultures leveaJed coli-aerogenes group, sensitive to tetracychne, chlor¬ 
amphenicol and mtrofurantom The patient was ohgunc and febnle throughout 
his course, but appeared to improve imtially, only to deteriorate and expire on 
March 19, 1957 

Autopsy revealed a hypoplastic left kidney, pyelonephritis of the nght kidney 
and a greatly enlarged, grossly infected prostate gland Death was attributed to 
a gram-negative septicemia 

This case exhibited many characteristic features The onset of the bacteremia 
was sudden It followed instrumentation by a few hours and was manifest by a 
shakmg chill The chiU was followed by a nse m temperature, and, within minutes 
to a few hours, by an abrupt fall m blood pressure It is important to reahze that 
the hypotension may go unnoticed for many hours because the signs and symp¬ 
toms of infection do not suggest shock This is of potential danger, because v hen 
hypotension persists, the danger of renal ischenua and, ultimately, of renal insuffi¬ 
ciency IS increased, particularly where there is some underlying renal disease 

The exact mechanism of bacteremic shock is not known, but much experi¬ 
mental work has been done on the problem Ebert and Stead^ nere unable to 
detect any decrease of circulating blood volume in patients m bacteremic shock 
Borden and his associates® suggest that bactenal endotoxins affecting the vas¬ 
cular system and producing vasodilation are partially responsible for the hypo¬ 
tension Fenner and Klein^ beheve that the bactenal toxins, rather than affect¬ 
ing the vascular system directly, may do so by causing a central vasomotoi 
paralysis, vuth resultant shock 

‘ Ebert, R V and Stead, E A Circulator 3 failure in acute infections J Clin Investig , 


“Borden C W , Hall, W H and Gold, D A study of expenmental shock produced by 

toxin J Lab A Clin Med , 42 787, 1963 , , , 

and Klein, S H The pathogenesis of expenmental dJisenteo 
he lesions bj cerebral circulation of the toxin J Exp Med , Si 
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We, as uiologists, should be aware that bactereraic shock is not rare and not 
uncommonl}^ follows many mmoi urologic piocedures used daily From a rernew 
of the hterature, and from the cases observed, it is evident that a special type of 
patient vuth certam pre-existing conditions is usually involved The majority of 
the patients are past age 40, have a uiniary tract infection, usually a gram- 
negative oigamsm, and may oi may not have pre-existing renal disease The cases 
piesented in this paper, and the rmst majorit} of the patients leruewed in the 
hteratuie, had surgerj'’ oi tiauma associated mth mstiomientation, which would 
allow entiance of the bacteria mto the bloodstream Therefore, any patient wath 
a unnaiy tract infection, and especially one w ith evidence of renal disease, w ho 
requires instrumentation, should be careful^'- evaluated If the procedure is not 
of an emergency nature, tieatnient prioi to insti umentation should be directed 
tow'aid clearing the infection 

Followung instrumentation in the type of patient described, adequate anti- 
bactenal theiapj'^ is begun empincallj’^ aftei procurement of blood cultures The 
patient who subsequently axhibits the pictuie of bactereraic shock must be 
started on therapy mimediately, if morbidity is to be reduced Because these 
patients maj'- not appear as ill as they are, treatment maj’- be delayed or inade¬ 
quate, and this can be disasti ous All othei causes of shock must be considered 
and ruled out b 3 ^ diagnostic piocedures, such as an electrocardiogiam, chest x-ra}" 
and less common procedures, such as eosinophil count and transarmnase deter- 
nunation, if indicated In addition, it is important to consider at the outset that 
the treatment may be prolonged and require parenteral vasoconstnctor drugs 
and antibiotics foi manj’- daj's One case^ has been reported in w hich the patient 
lecovered after three weeks of mtracenous levarteienol bitartrate 

Treatment is begun while the vanous diagnostic procedures are being done, and 
has two mam objectives 1) treatment of the hypotension, and 2) treatment of 
the infection Tieatment of the h3q5otension must be started immediatel}, before 
renal ischemia is of sufficient duration to produce renal damage This would be 
manifest bj" peisistence of ohguna, or anuria, and elevation of blood urea nitiogen 
aftei recovery from shock Bacterermc shock fiequently fails to respond to meas¬ 
ures such as steioid hormones, whole blood oi plasma, w^hich are effective m the 
management of other h 3 ^potensne states I^asoconstnctor drugs, parenteral^' 
admmistered, should be used earl 3 ' and in adequate amounts Intraieiious 
lecarteienol bitartrate has been found to be the most adequate drug for this 
purpose, but must be used with caution, due to marked local rasoconstnction 
and possible necrosis Renal vasoconstnction and ieduced renal blood flow are 
kiioivn to result from levarterenol bitartrate adnumstration to normotensn e 
indmduals, but Mo 3 'er, IMorns and Beagley® demonstrated an increase in lenal 
blood flow and a decrease in lenal vasoconstnction when levarterenol bitartrate 
was admmisteied to patients m shock One should also use lex'arterenol bitai- 
trate in sufficient concentration to prer'ent water intoxication due to excessne 
mtracenous administration Levarterenol bitartrate should be gneii only with 

syiojer, J H , Morns, G and Beaglec H L Renal hemodj name response to vaso 

pressor agents in the treatment of --hock Circulation 12 96-107, 1955 
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the closest siipemsion, but it can be giien iii amounts sufficient to maintain 
adecjuate blood pressure Appropmte and adequate antibiotic therap^ is neces- 
san earh, because if multiplication of the bacteria is not halted, the endotoxin 
liberated ma\ be sufficient to cause death, despite ultmiate control of the bac¬ 
teremia It IS knoim that antibiotics hai e been unable to control the infection 
folloinng accidental injection of contaminated blood or infusions Treatment is 
started followang the collection of blood and unne for culture and sensitmt\ 
\11 of our cases recen ed chloramphenicol in 0 5 gm doses e\ en six hours paren- 
teralh, and, in addition, receiied \anous other combinations of drugs, if in¬ 
dicated A combination of streptomi cm intramuscularh m 1 gm doses eieri 12 
hours, and one of the tetraci eline group, parenteralh , e\ er% six hours, m doses 
of 0 75 gm , uas used with some success bi a group® reporting on 137 eases of 
gram-negatne bacteremias Sensitniti tests mai goiem a different choice of 
therapi, but in \ itro resistance to an antibiotic does not neccssanli mean that 
the clinical use wall be of no \ alue Treatment should be continued until negatn e 
blood cultures arc obtained and feier has been absent 72 hours 

smnL\RT 

Bactereniic shock is relatiicK common in urologj followang gemtounnan 
tract instrumentation 4dequate treatment of pre-existing infection and a\ oid- 
ance of trauma at the tmie of instrumentation are important pre\ entatn e meas¬ 
ures Earh recognition and prompt treatment wath lasoconstrictor and anti- 
bactenal agents wall greath decrease the, otherwise, high mortality 

* Spittle Jr J \ Xlartin t\ J and \icliob D It Bacteremia owing to gram nega 
ti\e bacilli Expcnence- in tin treatment of 137 patient- in a B \ear period \nn Int 
Med 44 302-315 195G 
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ON THE NEPHROSCLEROTIC POTENCY OF PURIFIED ANTERIOR 

PITUITARY EXTRACTS 

HANS SELYE 

FroTTi the lusiitui de MSdectne el de ChxTUtgie expSrtTn^ntaleSj University 
de Montreal, Monirealf Canada 

It had long been kno^vn that lyophihzed antenor pituitary substance and 
crude antenor pituitary extracts produce nephrosclerosis, polyuna, myocarditis 
and, occasionally, polyarthntis m rats specially “conditioned” to mineralo- 
corticoid overdosage by unilateral nephrectomy and a high sodium intake 
(Selye, 1946) This effect could not be reproduced by Jyophilized matenal or 
similarly prepared extracts of other organs ACTH was also inactive—at least 
in amounts that could have been present in our extracts Yet even the most 
potent nephrotoxic antenor pituitary preparations failed to exert this particular 
effect in the absence of the adrenals It was consequently assumed that the 
nephrotoxic and i elated actions of antenor pitmtarv extracts are due to some 
“X-factor,” which acts through the adrenal and yet is not ACTH (Selye, 1950) 
Among all the partially punfied antenor pituitary preparations, those containing 
the highest somatotrophic hormone (STH) content proved to be also most active 
with regard to nephrotoxic potency, hence it was concluded that the latter 
property is either due to STH itself or to some factor which cannot be separated 
from STH by current techmques (Selye and Bois, 1957) Since all available 
samples of luteotrophic hormone (LTH) share many of the metabohc actions 
of STH preparations, the question arose whether (in suitably “conditioned” 
rats) a highly punfied LTH could produce nephrosclerosis, myocarditis and 
polyuna, mthout stimulating somatic grondh 

It is the object of this communication to report upon a series of compaiatne 
observations concermng the nephrosclerotic and aJhed actions of highly punfied 
preparations of STH and LTH, which have lecently been made available for 
investigative purposes through the Endocnnology Study Section of the U S 
National Institutes of Health, Bethesda, Maryland 

METHODS 

As reported by the distnbutors, the charadenshcs of the STH preparation 
(bovine groudh hormone, “Somar,” Armour) are the follomng 
Pnmary potency 106 2 per cent ± 15 9 per cent of Armour Standaid Rela¬ 
tive potency m terms of USP Reference Standard to be reported later 
Limits of contammation 

Adrenocorticotrophic hormone (ACTH) No activity detectable at doses 

Accepted for publication July 26, 1067 , ^ ^ j t 

These investigations have been supported by a grant from the Gnstavus ana nouisc 
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Oil 


of 0 25, 1 and 4 mg per 100 g bod^ eight E^imate less than OOG 
miUmmts (USP) per mg 
milliumts (L ^P) per mg 

Th\Totrophic hormone (TTH) ApproximateU 0 00SX.&1 unit mg 
rolIiclc-stimuHting hormone (P^H) Total doses of 3, 5, and S mg injected 
o\er a three-dac penod, fad to augment the increase in oranan n eight 
induced b\ 20 units of human chonomc gonadotrophin -amultaneoush 
administered to immature fern ile rats 

Luteinizing hormone (LH) Total dorfs of 7 5 10, and 15 mg mjected 
o\ er a four-dai period fad to mcrease the n eight of seminal a esicles 
a entral prostate, or te-Ues in immature male rats 
Luteotrophic hormone (LTH) Less than 0 1 in mg 
\ asopres-an Le>- than 0 01 L SP unit 'mg 
(J'ra'totm Less th m 0 OQS L"^P unit mg 
The characlcn«tic<: of the LTH preparation (onne prolactin, “Panlitir 
\miour) are 

Pnman potenca 20iu-mg 
Estimate' of contamination 

\drenocorticotrophic hormone (ACTH) Lesi than 0 001 and greater 
than 0 0005 lu mg 

ThaTOtrophic hormone (TTH) Less than 0 0004 U^P unit nig 
Polhcle-stiniulating hormone (E^H) Total doses of 1, 1, 5 ind S mg 
uijocted oaer a three-daa penod, faded to potentiate the increase m 
oaanan aa eight brought ibout ba* 20 umts of human chonomc gonado¬ 
trophin, smmltaneousla idmimstcred to immatvue female rats 
Lutcimzing hormone (LH) A totd dose of 10 mg, mjected oaer three 
daa s produced no increase m the avcight of ventral prostate, ind a small, 
Inrela significant increase in the aa eight of the seminal aeucles of im¬ 
mature male rats 

•'omatotrophic homioiie (^TH) Less thni 1 per cent greater than 01 
per cent of the ictiaata of i luglda punfied boaane grouth honnonc 
'tandard (ratio of potencies c=:timatc-d 725 1) 

\ i-opre-'in Not more than 0 05 unit mu 
()\a-tocin Not more than 0 05 unit mg 
Two c\jK>nmcnt' aaerc performed aaath tlie-e lionnone preparation- In the 
fir-t both ‘-TH and ITII aaerc adniiiii-tered at the diila do-e of (> mg (3 mg 
in n 2 ml of aa iter -aiixiit nitou-la taaaie d iila ) md m the second it the dada 
do-c of 5 ni" (] ling in 0 2 ml of aaater sulacutaneou-la taaatcdidal 

In the -evond tvpenmem il -ene- aac u-ed (i- i homioiialla inert control 
snli't niif) i pnnlicd toipirtnivinixiin preparation it the dada do-c ot > ni" or 
t> me Of till- -ub-t inic aae vl-o admiin-tered h df of the total d iila do-c in 0 2 
ml of aa it( r 'ulx ut ineou-la taaai c d nla 

lh( -cn-itiaata of the jurti ilia nephrectomizcd X iCl-tre-iteai rit-to nephro- 
to\ii interior intuit ira evtrul- i in be further mi re a-eal ba i om um nt treit- 
in. nt aaatli it, nr/r rlim non nntnh (D()C-\() i- -Iiown ha e-irlier aaorl 
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(Setye and Bois, 1957) Hence, in the second expemnent, half of our animals 
were sensitized by the daily administration of DOC-Ac (1 mg of microcrystal 
suspension in 0 2 ml of ^\ ater once daily subcutaneously) 

Foi the usual “conditiorung,” all the rats m both experiments xieie 'partially 
ncphrcdomized by ablation of the right kidney, through a lumbar incision, under 
ethei anesthesia, throughout the experiment, they received 1 per cent NaCl 
as their sole dnnking fluid, in addition to the “Punna Fox Chow” which sensed 
as their sole source of food 

As an indicator of polyuna, the \\ ater intake v as measured daily and the mean 
water consumption during the last ten days (mth its standard error) is mdicated 
in the tables 

The blood pressure vas measured with the tail-culT method once w'eekly 
During the expenment w'e looked for signs of polyarthritis daily, and when 
present, this was estimated in an aibitrary scale of 1 to 3, on the basis of the 
sivelling, hj^ieiemia and tenderness to touch (1 = just detectable arthntis, 
2 = mild arthritis, 3 = severe arthntis) The mean degree of arthntis (calculated 
by adding all the leadings and dmding their sum bj^ the number of ammals 
in each group) is hsted in the tables, together ivith the mean intensity of nephro¬ 
sclerosis and myocarditis (hkewnse estimated m a scale of 1 to 3, based upon 
histologic study of PAS-stamed paraffin sections) The mean final body weights 
(with their standard errom) aie also i egistered as an indication of somatic growth 
Both expenmentfa w'ere terminated after 28 days of treatment, at which time 
the kidnej'S w^eie fixed in Susa solution for subsequent sectiomng 

RESULTS 

The lesults of the first expenment are summarized in table 1 
Peiusal of table 1 clearly indicates that, under the conditions of this experi¬ 
ment, STH greatly stimulated somatic growth, whether it was given alone or in 
combination with LTH, but the latter exerted no growhh-stimulatmg action 
Nephrosclerosis and myocarditis were either absent or minimal m rats treated 
with STH alone, or LTH alone, but there was pionounced nephi osclerosis in 
the anmials receivmg both these hormone preparations 

The water intake (and diuresis) w as moderately stimulated by STH and LTH 
alone, but maikedly augmented by combined treatment with both these hor¬ 
mones 


Table 1 Effect oj high doses of STH and LTH alone and in combinaiion, in rats 
"conditioned" by unilateral nephrectomy and NaCl supplements 


Group 1 

Treatment 

Final bod> 
weight (gm ) ' 

Renal 

lesions 

Cardiac 

lesions 

Water intake 
(ml /day} 

Arthntis 

Mortal 
ity (%} 

I 

II 

III 

IV 

— 

None 

STH (6 mg ) 

LTH (6 mg) 

STH (6 mg ) -t- LTH (6 
mg ) 

172 ± 3 4 
245 ± 6 7 
178 ± 5 0 
!207 ± 11 8 

0 

0 3 

0 

2 3 

0 

0 

0 1 

0 2 

58 ± 2 6 

118 ± 7 1 
93 ± 4 6 
158 db 12 9 

0 

0 

0 1 

1 7 

0 

0 

0 

40 
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E\ndeivcc of polyarlhnlis vras detectable onlv in one of the LTH-treatecl 
animals, -ahile in rats receuang combined treatment mth STH and LTH there 
was a 50 per cent incidence of arthntis and the legions were pronounced (edema 
swelhng, tenderness to touch) and usuallv affected two or more paws in eich 
animal 

There w is no mortahly in the first three groups but four rats succumbed with 
marked signs of nephrosclerosis m group -1 

'iince in this senes LTH done produced onh minor changes, the question 
aro-Ai whether tins preparation acted as a sensitizing agent for STH perhaps 
mereh owang to its nonspecific foreign protein effect or whether LTH itself 
IS endowed inth nephro^clerotic properties It was therefore decided to repeat 
the e^penment using onl\ 3 mg dai of ^TH and LTH, but m an expenmental 
arrangement in which the total amount of foreign protein injected in eich group 
would be the same Hence G mg /da\ of hx-pertensinogen was giien to the not- 
homione-treated controls (group 1) and 3 mg da\ of h\'pertcnsmogen wis in¬ 
jected into the rats recemiig 3 mg 'da\ of either STH or LTH (groups 2 ind 3) 
while group 4 recened 3 mg da\ of STH and 3 mg da\ of LTH Turthermore, 
since DOC-Ac had been shown to sensitize enormoush to the nephrotoxic 
actions of STH an additional control group recen ed DOC-Ac alone (group 53 
or m combination wath 3 mg daa each of hi pertensmogen (group t>) STH 
(group 7), or LTH (group S) 

The results of the«c experiments are summarized in table 2 
It wall be seen that under these conditions also, onl\ STH (alone or in coiii- 
hination wath LTH) stimulated somatic aroicth ‘agmficanth 

\t this lower dose loiel, neither "^TH nor LTH alone produced ana nephro- 

T \blE 2 Effect of loir of STH and ETH alone and m eonil/tnatton^ rn rat^ ”condtttonctl ' 
other hv unilateral nephrectomn and ^aCf rupplementr onlu or hti additional treatment 

inth DOC Ir 


Grvaui 

Trralnetit 

Final l*cvl\ 
acnchl (cm 1 

Kmal 

Anion, 

1 

1 Carduc 

1 Imon 

Water 

mute 

(mi 

i 

Mor 

1 uUt\ 

i 

I 

II\a>crtcn-inopcn iG mp 1 

' IGG ± 4 T 

0 

0 

46 =b 1 

0 

1 0 

n 

II 

H\a>crtcn-inopcii 0 mp 1 

257 i 3 4 

0 

0 

i 2 

0 

0 

n 


‘TTH (1 mp ) 
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lUawrten'inopcn la mp 1 
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n 

75 rj- 2 

G 
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-t LTH la mp 1 
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sclejosts or myocardilw, and even combined treatment mth the two hormones 
lesulted only m traces of renal or cardiac lesions DOC-Ac alone vas moderately 
effectiA e and concurrent treatment ivith hypertensinogen certainly did not ag- 
graimte this effect, in fact, it appeared to inhibit it shghtly although the in¬ 
hibition was hardly sigmficant On the other hand, in the rats receiving either 
STH or LTH, m combination ivith DOC-Ac, the renal and cardiac lesions vere 
extremely pronounced 

The water tntaJu; was likewise unaffected by hypeitensinogen alone, and 
only moderatel}’' increased b}’’ STH or LTH alone, while pionounced polyuna 
occurred under the influence of combined treatment with STH or LTH 
The diuretic effect of DOC-Ac was not enhanced by hypertensinogen, but it 
V as greatly augmented by both STH and LTH Incidentally, most of the ani¬ 
mals of groups 7 and 8 shoned pronounced subcutaneous edema and ascites 
Pohjarthniis again occuiied only m the gioup receivmg combined treatment 
mth STH and LTH It should be noted, incidentally’’, that (just as m our eaiher 
work on the pioduction of polyarthntis mth ly'^ophihzed antenoi pitmtarj'^ 
preparations, STH, or DOC-At) the joints became affected only towards the 
end of the second week, and the arthritis gradually dimimshed after that, both 
in gioup 4 of the first experiment and in group 4 of the second experiment 
Mortality was noted only m the lats receinng both STH and LTH (group 4), 
and in those receiving one of these pituitary hormones m combination with DOC- 
Ac (groups 7 and 8) 

The blood pressure was subject to gieat vanations even inthin mdmdual 
gioups so that it did not lend itself to succinct presentation of the mean changes 
in tabulai foim This vanabihty is apparently due to the fact that all the nephro¬ 
toxic hormones used m these ex-penmeuts tend to raise the blood pressure, but 
nhen the renal damage becomes excessive and the ammal is nrtually monbund 
the blood pressure collapses, so that sometimes it can no longer be measured 
by the tail-cuff method As a result of this, very high and very low blood pres- 
smes often occuned in the same gioup Howevei, it is noteivorthy that high 
blood pressures (140-205 mm Hg or more) occuired only in rats tieated ivith 
STH, LTH or DOC-Ac, or combinations of these hormones 

DISCUSSION 

Although our STH and LTH preparations uere highly^ puiified and vutuaUy'- 
devoid of any knovm hoimonal contaminant, it still remains possible that their 
effects upon the kidney, heait, joints, blood pressure and rater intake may' be 
due to hitherto unidentified hoimonal or even non-hormonal substances In 
any event, it is noteworthy' that LTH, rhich shaies some of the effects of STH 
(eg, some of its actions upon carbohydiate metabolism), exerts nephrotoxic 
properties, similar to those obtainable ruth punfied STH preparations It le- 
mains to be shown r hethei the latter effect of STH and LTH preparations is due 
to contamination mth a special nephiotoxic pnnciple oi rhether the effect is 
an inherent piopeity' of the STH and LTH molecule It is noterorthy, horeier, 
that the extraordinary' aggravation of osteolathynsm (eg, that produced b^ 
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sclerosis or myocarditis, and even combined treatment vitb the tv o hormones 
lesidted only m traces of renal or cardiac lesions JDOC-Ac alone v as moderately 
effective and concurrent treatment mth hjTiertensinogen certainly did not ag- 
giavate this effect, in fact, it appeared to inhibit it shghtlj'' although the in¬ 
hibition ivas haidly sigmficant On the other hand, m the rats receiving either 
SXH or LTH, in combination vnth DOC-Ac, the lenal and cardiac lesions vere 
extremely pronounced 

The water intake was hkemse imaffected by hypertensinogen alone, and 
onl}^ moderatelj^ increased by STH or LTH alone, while pronounced poljmna 
occurred uudei the influence of combined treatment vnth STH or LTH 
The diuretic effect of DOC-Ac vas not enhanced by hypertensinogen, but it 
was greatly augmented bj'’ both STH and LTH Incidentally, most of the ani¬ 
mals of groups 7 and 8 shoved pronounced subcutaneous edema and ascites 
Polyarthritis agam occurred onl^'^ in the group recemng combmed treatment 
vnth STH and LTH It should be noted, incidentally^ that (just as in our earher 
vork on the pioduction of polymrthntis mth lympliflized antenoi pitmtaiy^ 
prepaiations, STH, oi DOC-Ac) the joints became affected only towards the 
end of the second veek, and the arthritis giaduaUj^ dimimshed after that, both 
111 group 4 of the first expeiiment and in group 4 of the second experiment 
Mortality was noted only in the lats recemng both STH and LTH (group 4), 
and in those recemng one of these pituitary hormones in combination with DOC- 
Ac (groups 7 and 8) 

The blood pressure vas subject to great lanations even within mdindual 
groups so that it did not lend itself to succmct piesentation of the mean changes 
in tabular foim This vanabflity is apparently'- due to the fact that all the nephro¬ 
toxic hormones used in these experiments tend to raise the blood pressure, but 
when the renal damage becomes excessii e and the animal is lortuafly'- monbund 
the blood pressure collapses, so that sometimes it can no longei be measured 
byr the tail-cuff method As a result of this, veiy high and very low blood presr 
sures often occuired in the same group However, it is notevorthy that high 
blood pressmes (140-205 mm Hg or more) occurred only'' in rats treated mth 
STH, LTH 01 DOC-Ac, or combinations of these hormones 

DISCUSSION 

Although our STH and LTH preparations veie highly puiified and wrtuaUy 
devoid of any'- knov'n hormonal contaminant, it still remains possible that their 
effects upon the kidney', heart, joints, blood pressure and vater intake may be 
due to lutherto umdentihed hormonal or eien non-hormonal substances In 
any' event, it is noteworthy that LTH, vhich sliaies some of the effects of STH 
(e g, some of its actions upon caibohy'drate metabolism), exerts nephrotoxic 
properties, similar to those obtamable ivith punfied STH preparations It re¬ 
mains to be shown v hethei the latter effect of STH and LTH preparations is due 
to contammation mth a special nephrotoxic pnnciple or whether the effect is 
an inherent proper ty of the STH and LTH molecule It is notev orthy, hov ei er, 
that the extiaoidiuaiy aggrai ation of osteolathy'nsm (eg, that produced Oi 
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thelial cj^oplasm designated as the “Hmina fenestrata”, 2) the intermediate 
lajer, the basement membrane proper, designated as the “lamina densa” nhich 
IS relativelj thick and has i erj small pores, smaller than those of the lamma 
fenestrata,'and 3) the outer lajer which is made up of mterdigitatmg terminal 
processes of the podocj tes wuth spaces between them Hall= ’ suggested that the 
pedicels of the podocjdes maj' be actn elj i anable m wadth and maj' control the 
rate of filtration bj^ changing the free surface of the lamma densa The glomerulus 
functions as an ultrafilter, lettmg through colloid-free, cell-free plasma filtrate at 
a normal rate of about 125 cc per minute Particulate size, more than anjdhing 
else, goi ems what passes or does not pass through the glomerular membrane 
(ultrafilter) This ultrafiltrate, dunng its passage through the lumma of the 
renal tubules on its war dowai to the renal pelns, where it ultunatelj becomes 
urme, is altered bj" the reabsorptn e, excretorr, sjmthetic and detoxifying func¬ 
tions of the tubular epithehiun of the kidnej' The tubular elements of the neph¬ 
ron consist of the prunarj convoluted tubule, the descending and ascendmg 
limbs of Henle’s loop, the distal convoluted tubules and the collecting duct of 
BeUim 

The kidnej^ plaj's at least a fivefold role m mamtainmg the internal em iron- 
ment of the bodj’" m a steadj^ state 1) It ehmmates water when an excessive 
amount of it tends to lower the osmotic pressure of bodj' flmds 2) Certam sub¬ 
stances normaUj’' present m the blood are excreted bj the kidnej when their 
concentration exceeds a certain threshold 3) Substances i aluable to the bodj 
economj^ such as glucose, proteins, anuno acids, ntamms and hormones, nor- 
mallj are consen ed and selectn efy reabsorbed as long ns their concentration is 
commensurate wath bodilj demands and does not exceed the maximal capacitj 
of the renal tubular mass 4) Substances that are useless to the bodj are excreted 
bj the kidnej, no matter what their concentration m the blood maj^ be, and no 
matter whether thej" are end-products of metabolism or are introduced into the 
bodj from exogenous sources 5) The kidnej aids m acid-base balance (a) bj 
formation and substitution of ammoma^' for morgamc base, (b) bv excretion of 
nionohj'drogen or dihjdrogen salts to eliminate or saie base, (c) bj excretion of 
1 anable amounts of inorganic base as bicarbonate and (d) bj ehniination of 
fixed acids 

In order for the kidnej s to function nomiaUj and nd the bodj efficientlj of 
its endogenous and exogenous metabohc wastes, certain major phj'Siologic con¬ 
ditions must be fulfilled Among the factors which contribute to normal renal 
function are the foUowmg 1) total aolume of cnculatmg blood, 2) rate and 
quantitj of blood passing through the kidnej, 3) hj drostatic and colloid osmotic 
pressure of the blood, 4) mtrarenal, lununal and capsular pressures and 5) the 


< Shannon J V The renal excretion of creatinine in man J Chn Iniest 14 403-110 
riml" ctm' el 6?^S "itSj "n the anest.on of the ongin of unnarx ammonia 
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PHYSIOLOGIC BASIS FOR ANURIA AND PROTEINURIA 
ICHALIL G WAKEM 

From the Section of Physiology, Mayo Clinic and Mayo Foundation, Rochester, Minn 

For a better undei-standmg of the vaiious mechanisms involved m the genesis 
of anuna and proteinuria, it is important that the advances m the field of lenal 
physiology be presented concisely and clearly ivith special emphasis on the 
clinical apphcations from the recent advances The abeirations m lenal function 
are the basis for the clinical mamfestations encountered in patients with kidney 
disease Both the physician and the patient v ould be far better off if the newer 
findings in renal physiology vere clearly understood and their important role 
in the genesis of kidney disease vas carefully assessed and appieciated 


FU^CTIONS OF THE KUINEI 


The kidney is the organ on vhich depends the dynamic stability of the m- 
teinal environment of the body and the subsequent maintenance of a steady 
state The kidney is mamlj'^ responsible for the regulation and maintenance of 
fluid, electrolyte, osmotic and acid-base balance This is not to deny that other 
organs, such as the lungs, gasti ointestinal tiact, skin and liver, contnbutc to 
that regulation and maintenance Homer Smith' aptly wrote, “It is no exag¬ 
geration to say that the composition of the blood is determined not by what the 
mouth ingests but by vhat the kidneys keep They are the master chemists of 
our internal environment ” Uiine is a by-pioduct of the regulator}" functions of 
the kidney 

In these regulatory functions, as well as in the ultimate pioduction of unne, 
both the glomeruli and the tubules take part The nephron is the functional umt 
of the kidney It is made up of the glomerulus, which consists of an afferent and 
a smaller effeient artenole, together vnth a tuft of capiUanes vhich mvaginate, 
and become ensheathed by. Bowman’s capsule At its entiy into the glomerulus, 
the afferent artenole expands and gives rise to several trunks which ramify into 
smaller branches (capiUanes) Each of these trunks mth its capillary ramifica¬ 
tions, which anastomose freely and form a network of fine i"essels, constitutes a 
glomerular lobule - ’ 

The filtration membrane constitutes the glomerulai wall, it separates the 
blood from the space ■mthin Bowunan’s capsule Studies with the electron micro¬ 
scope mdicate that the complete filtration membrane is composed of three 
layers 1) the internal layer which is the cribriform attenuated portion of endo- 


Read at annual meeting of North Central Section of Amencan Urological Association, 
Mackinac Island, ARch , August 29-31, 1967 

‘ Smith, H W Studies in the Phjsiologj of the Kidnei Lawrence, Kansas University 
Extension’Oivision, UmversiU of Kansas, 1939, 106 pp , , ,r rT„ 

s Hall C V Studies of Normal Glomerular Structure bj Electron Micro3Cop\ Lin 
eluding Discussion] In Proceedings of Fifth Annual Conference on the N^phrotic Si ndromo 
held at the Children’s Hospital, Philadelphia, Pennsilvania, November 5-7, 1953 IScw 
York The National Nephrosis Foundation, Inc , 1953, pp 1--39 ni„,r,or.ili>« Un 

’ Hall, C V Further Studies of the Normal Structure of the Renal 
eluding Liscussion] In Proceedings of Sixth Annual Conference on t*"'Nephrotic S^dr^o 
held at Western Reserve Universiti School of Medicine Cleveland Ohio Novembe 
1954 Nev 1 ork The National Nephrosis Foundation, inc 1955, pp i-49 
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thelial cytoplasm designated as the *‘lannna fenestiata”, 2) the intermediate 
layer, the basement membrane propei, designated as the “lamina den&a” nhich 
IS relatively thick and has -very small pores, smallei than those of the lamina 
fenestrata, and 3) the outei layer which is made up of interdigitatmg terminal 
piocesses of the podocjdes nith spaces between them HalP ’ suggested that the 
pedicels of the podocytes may be activelj’’ imriable in indth and may control the 
rate of filtration by changing the fiee surface of the lamina densa The glomerulus 
functions as an ultrafilter, letting through colloid-free, cell-fiee plasma filtrate at 
a noimal rate of about 125 cc per minute Particulate size, more than anything 
else, governs what passes oi does not pass through the glomerular membiane 
(ultrafilter) This ultrafiltrate, during its passage through the lumma of the 
renal tubules on its v ay doim to the renal pelvis, vhere it ultimately becomes 
urine, is altered by the reabsorptive, excretory, synthetic and detoxifying func¬ 
tions of the tubular epithelium of the kidney The tubulai elements of the neph¬ 
ron consist of the primaiy convoluted tubule, the descending and ascending 
lunbs of Henle’s loop, the distal convoluted tubules and the collecting duct of 
BeUim 

The kidney plays at least a fivefold role m mamtanung the internal environ¬ 
ment of the body in a steady state 1) It eliminates nater when an excessive 
amount of it tends to lower the osmotic piessure of body fliuds 2) Certain sub¬ 
stances normally present m the blood are excreted by the kidney when their 
concentration exceeds a ceitain threshold 3) Substances valuable to the body 
economy, such as glucose, proteins, anuno acids, vitamins and hormones, nor¬ 
mally are conserved and selectively reabsorbed as long as their concentration is 
commensurate unth bodily demands and does not exceed the maximal capacity 
of the renal tubulai mass 4) Substances that are useless to the body are excreted 
by the kidney, no matter v hat their concentration in the blood may be, and no 
matter whether they aie end-products of metabolism or are introduced into the 
body from exogenous sources 5) The kidney aids m acid-base balance (a) by 
formation and substitution of ammoma< ’’ for inorganic base, (b) by excretion of 
monohydrogen or diliydrogen salts to eliminate or save base, (c) by excretion of 
lariable amounts of inorganic base as bicarbonate and (d) by elinunation of 
fixed acids 

In order for the kidnej^s to function normally and nd the bod> efficiently of 
Its endogenous and exogenous metabolic wastes, certain major physiologic con¬ 
ditions must be fulfilled Among the factors vhich contribute to normal renal 
function are the following 1) total volume of circulatmg blood, 2) rate and 
quantity of blood passing through the kidney, 3) hydrostatic and colloid osmotic 
pressure of the blood, 4) intrarenal, luminal and capsular pressures and 5) the 
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PHYSIOLOGIC BASIS FOR ANURIA AND PROTEINURIA 
KHALIL G WAKIM 

From the Section of Physiology, Mayo Cltntc and Mayo Foundation, Rochester, Minn 

For a bettei understanding of the various mechanisms involved m the genesis 
of anuria and proteinuria, it is important that the advances m the field of renal 
physiologj’’ be presented concisely and clearly with special emphasis on the 
chmcal applications from the recent advances The abeirations in renal function 
are the basis for the clinical manifestations encountered in patients with kidney 
disease Both the physician and the patient would be far better off if the newer 
findmgs m renal physiology were clearly understood and their important role 
in the genesis of kidney disease was caiefully assessed and appreciated 


FUNCTIONS OF THE KIDNEl 


The kidney is the organ on vhich depends the djmamic stability of the in- 
teinal emnronment of the body and the subsequent maintenance of a steady 
state The kidney is mainly responsible foi the regulation and mamtenance of 
fluid, electiolyte, osmotic and acid-base balance This is not to deny that other 
organs, such as the lungs, gasti ointestmal tract, skin and livei, contnbute to 
that regulation and maintenance Homei Smith^ aptly wrote, “It is no evag- 
geration to say that the composition of the blood is detei mined not by what the 
mouth ingests but by w hat the kidnej’’s keep They are the master chemists of 
our intemal environment ” Uiine is a by-product of the legulatorj’- functions of 
the kidney 

In these regulatory functions, as well as in the ultimate pioduction of mine, 
both the glomei-uli and the tubules take part. The nephi on is the functional unit 
of the kidney It is made up of the glomerulus, nhich consists of an afferent and 
a smaller efferent artenole, together mth a tuft of capillaries vhich mvaginate, 
and become ensheathed by. Bowman’s capsule At its entry into the glomeiulus, 
the afferent arteriole expands and gives nse to several ti-unks which ramify into 
smaller blanches (capillanes) Each of these tiunks with its capillaiy ramifica¬ 
tions, which anastomose freelj’’ and foim a netwoik of fine vessels, constitutes a 
glomerular lobule - ’ 

The filtration membrane constitutes the glomerular wall, it separates the 
blood from the space nuthm Bowman’s capsule Studies with the electron micro¬ 
scope indicate that the complete filtration membrane is composed of three 
layers 1) the intemal layer which is the cribriform attenuated portion of endo- 
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1) The nearness of the kidnet s to the aorta makes the course of the renal 
arterv t en short and the loss in pressure minim al 

2) On entrv into the kidne}. the renal arterj abrupth and successn elv breaks 
up into seferal interlobar arcuate and interlobular arteries and finally mto the 
afferent artenoles 

3) The diameter of the efferent artenole is generall' half that of the afferent 

4) Xot only does the afferent artenole break up mto the first set of capiUanes 
in the glomerulus fwhich reumte to form the efferent artenole), but furthermore 
the efferent artenole breaks up mto another s^-t of capiUanes around the vanous 
elements of the tortuous tubules 

51 The blood m the basket of capiUanes enmeshed around the tubules is 
highlt nscous because it emerges from the glomerular capiUanes mto the effer¬ 
ent artenole after it has lo=4 a huge filtrate of coUoid-free, cell-free plasma This 
second netvrork of small \e^seb and the concentrated, highlr viscous blood 
mthm them contnbute significanth to the high resistance beyond the glomeruh 
and the consequent high pressure tvithm the glomerular tuft of capUlane^ 

In summan, it can be said that the kidnev s manufacture unne as a bi -product 
of them major functions the regulation and mamtenance of water, electrolvte, 
osmotic and acid-base balance The 2,000,000 or more nephrons present m the 
kidnets as functional umts are made up of glomeruh and tubules,’ the glo¬ 
meruh function as ultrafilters and the tubules perform the functions of selective 
reabsorptiom secretion or excretion synthesis and detoxification, depienchng on 
the demands of the bodi economy and the status of the internal enmromnent 


RENAL RESERVE 


In addmon to the amazmg regeneratn e capacm- of renal epithehum and the 
possibihtv of mtermittent glomerular activity, the kidnei has a certam func¬ 
tional reserve It is important to know how much renal tissue can be destroved 
before renal impairment becomes apparent Pearce’' and also Allen Bollman and 
Mann’^ demonstrated that removal of 50 to 66 per cent of the renal tissue from 
the dog produces no detectable change m unnan \ olume or m urman mtrogen 
When two thirds of the renal tissue is lost the mean clearance v alues attam the 
lowest ranges oi normal The amount of functiomng renal tissue must be re¬ 
duced to about a third oi normal before the blood \ alue of \ anous metabohtes 
nonnallc excreted bi the kidnei begins to nse It ha= been reported that 
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morphologic status of the glomeruli and tubules The kidneys are nchly supphed 
Mith blood They leceive approximately 1,300 cc every minute or practically a 
fourth of the total cardiac output 

Under the ordinarj'' conditions of everj’’daj’' life the late of formation of unne 
is far fiom constant The factors that have been mentioned greatly influence 
formation of mine Some affect filtration, otheis influence leabsoiption or secre¬ 
tion 01 both Inereasmg the late of filtration, leducmg the rate of leabsorption, 
01 a combination of these increases production of unne There is some endence 
that the numbei of patent or active glomenih varies under the influence of 
chemical and nen ous agents Some authoiities have stated that glomerular 
activitj' of the mammalian kidiiej’’ is not intermittent Hoi\ e\ er, convmcmg 
endence is accumulating in fa\ oi of inteimittent activity of the glomeruh 

Changes in piessure inthin the glomemlai imssels influence the rate of filtra¬ 
tion Dilatation of the affeient aiteriole oi constnction of the effeient artenole 
causes a rise of pressuie in the glomerulai capillanes and favors filtration The 
volume of blood iiliich flows through the glomeruh and the late of flow exert 
impoitant influences on the rate of filtration Reduction of hydrostatic piessure 
and lenal iscliemia resulting from shock, hemorrhage or any condition that 
drastically ieduces the blood volume and blood pressure aie accompanied by 
severe reduction in glomeioilai filtration 

The osmotic piessure of the filtiate, as well as its volume and the rate of its 
passage thiough the lumina of the tubules, influences reabsoiption These, there- 
foie, are impoitant determinants of the i olume and concentiation of unne 
ultimately pioduced 

The Intel play of intiarenal piessmes can be expressed in an equation wfliem 
effective filtiation piessuie is lepresented bj"" EFP, glomerular hydrostatic blood 
pressure by GBP, colloid osmotic pressuie of the blood by COP, and the pressuie 
withm Bowman’s capsular space and the lumen of the tubule (the capsular 
pressme) by CP Hence, 

EFP = GBP - (COP + CP) 

Substitution of the figuies in millimetei-s of mercurj'- foi the vaiious compo¬ 
nents causes this foimula to lead as follows 


40 = 75 - (25 + 10) 


This shows that foi filtration to occur thiough the glomeiuh, the hydrostatic 
pressuie wuthin the glomeiular tuft of capiUaiies must defimtely exceed the sum 
of the colloid osmotic piessme of the blood and the pressure •mthm the lenal 
capsule and lumen of the tubules 

\^^lereas m othei paits of the body the blood pressure is consideied to average 
about 30 mm of mercui^" on the aiteiial end of the capillaiy and about 15 mm 
on the \enous end, the hydrostatic blood piessure m the glomerulai capillanes 
was found to lange fiom 54 to 70 pei cent'' of that in the aorta^Thus, m mammals 
the hydrostatic piessure in the glomenilai capillanes is about 75 mm of mercuty 
Se 4 eral anatomic and physiologic factors contribute to the dec elopment of a 


high capillary blood piessuie within the glomeruh 

•Haiman J M Jr Ii,t.mations of afferent arteriole and glornen.lar capillar, pre. 
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m the distal convoluted tubules and the ascending hmb of Henle’s loop, more 
mil be said of it later 

Due to dehydrahon The ohguna nhich accompanies severe dehydration is 
imtnllj’' a phj'siologic response One of the major functions of the kidnej^ is 
mamtenance of flmd balance To perform this function efficieutlj under condi¬ 
tions of severe dehydration, the kidney is frugal v ith the scanty fluids ai ailable 
mthin the body Consequently, extremely small amounts of unne are eliminated 
by the normal kidney until fluids are agam ua ailable Tins small ^ olume of unne 
IS of a high specific granty Usuallj', uhat has been descnbed occurs if a patient 
has normally functiomng kidneys but becomes se^erely dehydrated If the 
specific gramtj is low m spite of the scant 3 ’^ a olume, the kidnej’^s are not normal 
When vater and electroljdes are lost because of se\ere diarrhea, excessne 
\onutmg, profuse sweating, or a combination of these, and neither water nor 
electroljde is admimstered to replemsh the losses, anuna is to be avpected This 
IS a process phj siologicallj^ proiaded to safeguard against fatal depletion of body 
w ater The process becomes dangerous only when it is o\ erlooked and mspissa- 
tion of bodj tissues leads to abnormal metabohsm and severe damage of mtal 
organs, including the kidnejs themsehes Seiere depletion of electroljdes and 
extreme changes m pH, if of considerable duration, maj produce renal damage 
If sei ere dehydration is recogmzed earlj' and the lost flmds and electrolj tes 
are judicioush replaced, normal kidnej's easdj’’ can handle the situation These 
are the clear-cut cases of chiucallN encountered anuria and the patients are cured 
permanentlj’ bi judicious treatment of their dehj dratioii The letum of unnar 3 
1 olume to normal after bodj water and electroljdes liaie been replenished is 
proof of renal mtegntj Therefore, the problem m the presence of anuna of 
dehydration is one of flmd and electroljde balance, it is not a renal problem 
Due to ctmdalonj disturbances The anuna resulting from circulatoiw distuib- 
ances usuallj is manifested in the presence of 1) shock with peripheral circula- 
torj collapse, 2) prolonged fall m blood pressure, 3) reduced blood i olume, 4) 
reduced renal blood flow and 5) renal ischemia Anuna from these causes maj 
appear postoperatn elj or after sec ere trauma to the body such as is sustamed 
m some severelv traumatizing accidents In such cases, the kidnej's ma}" or mac 
not be imtiaUc normal Aloreocer, if the circulaton^ disturbance continues, 
mitiaUj normal kidnejs maj not remain normal Block, hlann, Bennett and F” 
demonstrated expenmentallj that prolonged circulatorj" collapse ccath accom- 
panjnng hjqiotension, caused bj hemorrhage, produces complete anuria and can 
cause sec ere, irrec ersible mjurj to precaouslj normal kidnec s Tenner and Bem- 
heim*‘ have showai that prolonged c asomotor collapse is a basic cause of the de- 
c elopment of bilateral cortical necrosis of the kidnej 

During tedious surgical procedures especiall 3 if the operation is extensile, 
the loss of blood, the lujuiw to tissues, the prolonged anesthesia, the deh 3 dration 
from eating, and preoperatice nnxiet 3 can cause sec ere hjpotension and 


-’Block M \ Uakim K G Mnnn F C and Bennett, W A. Renallcwou'^ and 
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more than three fourths of the renal substance must be destroyed before dogs 
die from renal insufficiency 

Several mechamsms are called on to mamtam renal function m states in ivhich 
parts of the renal tissue become functionless because of inflammatory or de¬ 
generative disturbances For one thing, the nephrons which remain healthy 
compensate for the destroyed nephrons by undergoing hypertrophy After mi¬ 
croscopic examination of specimens from severely damaged renal tissue, pa¬ 
thologists often report hypertrophy of healthy nephrons Some have called this 
“nork hypertrophy ” 

Another means of renal reserve is an interplay of physiologic mechanisms 
vhich leads to inci eased filtration pressure and reduced reabsorption The high 
blood pressure m some types of renal disease mcreases filtration and the large 
volumes of dilute unne encountered m some cases may be a compensation for 
the inabihty of a diseased kidney to concentrate A much larger volume of urme 
IS elumnated to nd the body of the usual quantity of sohds 

Hon ever, if the quantity of urme elumnated has a consistently fixed specific 
giavity in the neighborhood of 1 010 at a time when the patient’s intake of fluid 
is restncted, the inference is that the kidneys are unable to concentrate The 
specific gramty of such unne (1 010), which is the same as that of the glomerular 
filtrate, mdicates that the renal parenchyma is so severely damaged that it is 
not capable of domg osmotic noik Unne of this density is glomerular filtiate 
unalteied and mdicates the existence of an ominous state of the kidneys Normal 
kidneys can concentrate unne to a specific gravity of 1 035 oi more nhen the 
intake of fluid is restncted and the diet is high m protein They also can dilute 
unne to a specific giavity of 1 000 nhen much vater is adrmmsteied In other 
words, a wide range of abdity to concentrate and dilute is an index of the pres¬ 
ence of healthy’’, a eisatile renal parenchyma 


ANURIA 


The foregoing salient anatomic and physiologic features underlie the types of 
anuna that are encountered clmically From the point of mew of aberrations m 
renal phy’siology, anuna can occur in the presence of any one of the foUowmg 
states nhen 1) dehydration is the major factor, 2) circulatory disturbances, 
including glomerulai damage, are of sufficient magmtude, 3) degenerative 
changes m the epithelium of the renal tubules are extensive, and 4) mtrarenal 
and postrenal obstructive conditions inA’oh’e both kidneys It is essential to 
keep in mind that moie than one mechamsm may, and that two or more mech¬ 
amsms usually do, participate in causing unnary suppression This is especially 
true m eertam oliguric states grouped undei the term “lower nephron nephrosis 
This term originates fiom the erroneous concept that the lesion is locahzed only 


n Chanutin, Alfred and Ferns, E B , Jr Expenmental renal insufficiency produced 
bj partial nephrectomy I Control Diet Arch mt hied ,49 76i i87, I9c(z , , 

‘8 Anderson, Hilding Expenmental renal insuffieiencj The effects of high 
in the presence of loir renal function on the Indneis, aorta and liver, change 
pressure and concentration of blood metabolites I Controls on normal diet Aren 

Bradfmd.^J^R^^The results folioiving partial nephrectomy end the influence of the 
kidney on metabolism J Physiol , 23 415-498, 1899 



ANTOIA AND PROTEINDBIA 


567 


from the edges of the epithelnl defect The epithelial defects aie ultimatelj’- 
co\ ered by the proliferation of cells from the islets of pemisting epithelium 
scattered along the denuded tubule After epithelial repair, cellular maturation 
and rearrangement folloii mth gradual re-estabhslimeiit of hnmg membrane, 
lumma and function of regenerated tubules Eien if the glonierulai filtrate is of 
normal i olume and concentration, in its passage through the tortuous, degenei - 
ated, desquamated tubules it is pmcticalty completely reabsorbed into the 
adjacent capiUaries The outcome is severe anuna of the degenerative type 

The anuria maj’’ be very severe and uremia may be impending, but the condi¬ 
tion should not be hastily pronounced hopeless The regenerative capacity of the 
renal epithehum, as has been said, is great In cases of uienua vath anuna, urinar} 
volume sometimes begins to use giaduaUj'^ at the end of 10 days or 2 veeks 
correlating expermiental evidence vath climcal experience, it easily can be undei- 
stood that the nse in unnarj'- i olume coincides uath the tmre of successful re- 
epitheliahzatiou vhen sufficient lenal epithehum has recovered and partially but 
effectively has replaced the physiologic barrier that was lost in the process of 
severe degeneration hlercurial tj-pes of nephiosis are among the good examples 
of toxic or degeneratu e anuna 

Due to obstruction of unnary passages 4nothei type of anuria knouai clinically 
IS the obstructive type The renal tubules could be blocked and dilated 1) by 
compression of renal tissue bv severe interstitial edema, 2) by pigments from 
destrojed hemoglobin or mjoglobin, 3) by crystals of sulfonamide oi othei 
dnigs, 4) by debns formed bj’’ desquamation and necrosis, 5) bj' bilateral com¬ 
pression of the meters and lenal pelvns exerted by extensiv’'e regional tumors, 
and 0) by partial urethral obstruction In the presence of severe dehydration or 
of circulator}^ collapse wath shock, pigment nephropathies are easilv^ initiated 
and maj^ become extensiv e or e\ en senous 

When the filtrate in the lunnna of the tubules is prevented from proceeding 
along them dowm to the renal pelvns, the increase of pressure reduces filtration, 
and the delaj m passage of the filtrate enhances reabsorptioii, both of which 
imtially encourage ohguria but ultimately may bring about complete anuna If 
these obstructive factora cannot be, or are not, relieved, the anuna terminates 
m urenua 

Bjm aters and others^^ repoi ted renal lesions m cases in w hich patients died 
of anuna followang crushing nijunes The “crush sjmdrome” consists of shock 
azotemia, low blood pressure, urenua and anuna Luckd^^ has designated the 
renal pathologic picture of the crush syndrome, “lower nephron nephrosis” be- 
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anuiia Postoperative anuiia is of conmion occuiTence The hypotension which 
IS the immediate result of reduced blood volume, hemoconcentrataon and vaso¬ 
dilatation causes postoperative anuna even m the presence of healthy kidneys 
This condition usually is accompamed by reduced cardiac output, duninished 
renal blood flow and renal ischemia Undei conditions of h3rpotension and re¬ 
duced lenal blood flow, the effective filtration piessure is insufficient for elabora¬ 
tion of significant quantities of glomerular filtrate In the presence of hemocon- 
centiation most of the filtrate is reabsorbed b^'' the lenal tubular epithehum, and 
aumna is the outcome If postoperative cuculatory collapse (shock) is combated 
early by intiaveuous adimmstration of compatible fresh blood and an appropri¬ 
ate concentration and quantity of electrolytes, the kidneys will remam normal, 
and the anuna soon will be alleviated But if the postoperative state of shock 
endures, lenal damage may set in and the anuria may become more severe 

Retention of mtiogenous constituents is ushered m by theu high concentration 
m the blood A fen cases m which this occurs may termmate in uremia if the 
state of shock and hjqiotensiou aie not reheved,®" but a fairly high percentage of 
the patients lecovei The regenerative capacity of the kidney is encouraging, 
within 24 horns aftei seieie damage to the renal parenchyma, rmtotic figuies“ 
easily can be demonstrated m \ arious stages throughout the tubular epithehum 
Replacement of destroyed renal paienchyma is surprisingly fast, especially if the 
theiapeutic management does not overtax the renal epithehum -nhich is strug- 
ghng to lebinld the desquamated tubules by replacement and substitution of 
new 1 enal epithehal cells 

Due to degeneration of renal tubidcs In the fight of a clear understanding of 
renal hemodynamics the explanation of degenerative anuria is not difficult The 
degeneiative type of anuna implies loss of the epithehal fimng of the renal 
tubules Destruction of the huing epithelium means elimination of the phj^sio- 
logic baiiier between the filtiate m the lumen and the concentrated blood in the 
capillaiy network aiound the tubules In the absence of selective activity of 
renal epithehum, the filtrate in the lumina of the desquamated tubules is voia- 
ciously reabsoibed by the osmotic actnity of the highly concentrated blood 
suirounding it Fuithermore, Ohvei'*’ has demonstrated morphologically that 
disruption of the continmty of the tubulni poition of the nephron mcluding 
dissolution of its basement membrane could occur This phenomenon is temied 
“tubuloihexis” and may invoke shoit segments or long stretches of the tubules 
Under such conditions the filtrate escapes into the mteistitial spaces and comes 
m diiect contact vath the pentubular plexus of vessels contaimng highly \iscous 
blood Hjqiei'ti ophy and hyperplasia of the cellular elements that haim escaped 
damage can be demonstrated in nephions m iihich only some zones aie destroj^ed 
This epithelial piohferatiou thiows the tubule into a series of iiregulai, thickened 
coils which add to its functional capacit3'' in compensating for the destio3md 
zones The nev cells are seen extending inn ard oi ei the bare basement membrane 
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ureters or prostate gland mitiate reflex anuna, but it is doubtful ivhether such 
transient reflex stimulation mthout persistent imtation can cause lasting anuna 
B\ contmuous electnc stimulation’^ of the renal nen es Block, hlann and I 
were able to produce sufficient renal a asoconstnction to eflFect marked reduction 
in renal blood flow for onlj’' a few mmutes Blood flow through the kidne} was 
much reduced and clearances of creatimne and para-aminohippurate (PAH) as 
well as extraction ratios of PAH decreased precipitouslj^ at the begmmng of 
stimulation of the renal nen es How e\ er, all i alues returned practicall 3 ' to 
normal withm 1 to 2 hours despite continuance of stimulation of renal nen es 
Anuna or ohguna of more than 70 rmnutes’ duration conld not be produced b} 
stimulation of the renal nen es Our findmgs, therefore, do not support the \ lew 
that prolonged anuna or ohguna is attnbutable to renal i asoconstnction medi¬ 
ated b 3 the renal nenes Reflex renal \ asoconstnction b 3 excitation of the 
sciatic nerves, sudden clampmg of the extrenuties, or tracheal occlusion could 
not be mamtamed an 3 ' longer than that produced b 3 direct stimulation of the 
renal nen es 


THE MECHAJOSXl OF PROTEEVURIA 


Xoimal unne has long been considered to be protein-free, and the presence of 
protein m the unne has been considered indicatu e of renal disease The demon¬ 
stration of absence of protem from the glomerular filtrate m frogs b^ fVeam and 
Richard^ strengthened these concepts The idea that normal unne is protein- 
free has been challenged ba man 3 ’- maestigators Alomer” demonstrated the 
presence of 22 to 78 mg of protem per hter of unne Gunton and Burton’® 
found the mean concentration to be 3 7 mg per 100 cc The mean a alue for 
unnar 3 output of protem per 24 hours was found to be 39 mg (30 5 to 49 6) by 
Rigas and Heller ^ Companson of urmaiy aaath serum proteins b 3 ' electrophoretic 
anal 3 sis reaeals the presence of the same components m each Relativeh more 
globuhn was found m unne than serum and the albumm-globuhn ratio for urme 
was the rea erse of that m serum The greater proportion of globuhn m the unne 
was attnbuted to greater tubular reabsorption of alburmn After producing renal 
damage in fish Bieter found that protemuna dea eloped in those whose kidnea s 
had glomeruh but not m those whose kidnea s aaere aglomerular ■" Addis admm- 
istered rat serum to rats of the same strain and produced protemuna avathout 
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human subjects J Clin Invest 30 S53-S61 1951 

"Bieter R X Mbu^nuna in glomerular and aglomerular fish J Pharmacol A Cxper 
incrap 43 •lUf—lli ]9ol ^ 
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cause he found onJy the ]o«^er nephrons affected LuckS expressed the behef that 
the degradation products of hemoglobm and myoglobm, the products of break¬ 
down of tissue, shock, and alteration of the blood and body fluids all acted m 
combination to bnng about renal ischemia and anuria Bywaters and also 
Malloi^^® suggested that tme “lower nephron nephrosis” is associated inth 
either muscle injury or intiavasculai hemolj^sis or both They expressed the 
belief that piecipitatiou of pigment in the distal portions of the tubules and 
collecting ducts is a major cause of the anuna On the other hand, Peters’' at- 
tiibuted the anuna of the cnish sjmdrome to the increased interstitial pressure 
in the kidnej’^s 

Block, i\Ianu, Bennett and I noted m our studies'"* that certain parts of renal 
lesions pioduced b}’’ piolonged hypotension resembled microscopicaOy those 
found in association mth so-called lower nephron nephrosis Houe^^er, the 
seveiest damage uas to the proximal tubules Casts uere more prominent in the 
lower nephron and collecting tubules, uhich frequentlj'' had undergone degener- 
atn e changes The casts consisted of h3''aline matenal which endentlj’’ onginated 
fjom pioximal tubules, foi uheu these tubules degenerated, the cells assumed a 
himhiie appearance Preinous investigatoi-s considered the hyahne casts in the 
distal tubules to hai^e onginated from degenerating proxmial tubules “ The 
predominant disturbance in eithei case is destraction of tubular cells, degenera¬ 
tion IS pieseiit lu all segments of the tubules and whether or not the damage is 
localized in 0113'' one segment of a tubule is not mipoitant South’^ summarized 
the 1UJU13'- of icute renal failure ns indespread, scattered tubular damage affect¬ 
ing anj" or all segments of the nephron 

The concept of anuna fiom blockage of the renal tubules hy necrotic debns is 
the basis foi advocating intravenous administration of laige amounts of fluids 
to dilute, dissolve and flush out the obstructmg matenal This indiscnminate 
inteinrl bathing of auuiic patients may have helped the few who uere eeveiely 
deh3’^diated and badl3^ needed the adnunistered fluids for their relativelj’’ healthy 
kidnej^s to uoik on, but it certainl3'^ has drowned manj'- a patient in his ovm 
fluid, in the sense that it has led to pulmonarj^ edema and failure of the left side 
of the heait fiom overfilhng the ciiculatorj^ sj^stem, overtaxing the mjmcardium 
and o\ crloading the tissues with excessii e amounts of both salt and v ater 

Reflex anuna Reference often has been made m the urologic literature to 
leflex uiuiia It is presumed to result from catheterization, or operative manipu¬ 
lation, of oigans of the urogenital S3'-stem Occasionally operations on the kidneys. 


Million , T B Hemoglobinunc nephrosis in traumatic shock Am J Chn Path , 

17 427-4-43, 1047 , Ait 

Poters J T Oliguria and anuna due to increased intrarenal pressure Ann ini. 

Med , 23 221-236, 1945 ^ 

“Oliver, Jean Architecture of the Kidnoj in Chronic Brights Disease Ben lora 

Paul B Hoeber Inc , 1939, 256 pp ^ ti a, 

“ Quensel, Ulrik Untersuchungen fiber die Morphologie des ormmsierten Uarnscu - 
inents boi Krankbeiten der Nieren und der Harnnege iind fiber die Entstehiing dor Uar 
A Under ^ord med Arkiv 60 [11] 31^62.1917-1918 j riwpnoe IXe-nXork 

“Smith H W TheKidnej Structure and Function in Health and Disease iNcn lork 

Oxford UniA'ersitA Press 1951, 1049 pp 
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plasma protems from the glomerular filtrate Sellers and co-u orkers*® have 
demonstrated that unnarj proteins hare the same electrophoretic and solu- 
biht} charactenstics as the alpha and beta globulins of serum If these large 
molecules are able to pass through the glomerular membranes, the smaller ones 
(albumin) certamla^ should The plasma protems aie constanth passed m various 
quantities into the filtrate through the glomeruli and at the same time are con- 
tmuouslj reabsorbed bj the epithelial cells hmng the renal tubules and are 
eventually returned to the bloodstream after some mtracellulai modification 
The glomerular filtrate m normal adult men amounts to about 180 hters per 
24 hours It contains, as i anoush reported, amounts ranging from 10 to 200 mg 
of protein per 100 ml of filtrate Therefore, from IS to 360 gm of plasma protems 
pass through the glomeruli with the filtrate dall^ , and since practicall} none of 
that IS normallj present m the urine the renal tubides must reabsorb that quan¬ 
tity of proteins daily' Oln er expressed the behef that whenei er the capacity of 
the tubular cells to absorb protems from the filtrate m the lumen of the tubules 
IS exceeded bx the amount or the nature of the protein, an accessors mechanism 
of droplet formation shosss up This mechamsm is an mtracellular process m 
sshich cvtoplasnuc elements, the mitochondna mth their enzymes, and the 
absorbed protein umte to form droplets Olix er considered these droplets as foci 
of metabolic actisity rather than cytologic structures of by aline These drop¬ 
lets are highh actn e centers of protem metabolism 
In the light of the exadence presented in literature it can be stated that plasma 
proteins of x aryang amounts, dependmg on the status of the glomeruli, constantly 
pass through the glomeruli with the glomerular filtrate into the tubules The 
epithelial cells linmg the tubules, on the other hand, constantly reabsorb these 
protems In a state of normalcy the kidneys mampulate the plasma proteins in 
such a manner that none is detectable m the urme by' the ordinary chmcal tests 
Therefore, for all practical purposes it can be said that normally there is no 
protem in the urme Howexer, in disease states xxhen the permeabihty of the 
glomeruli is increased plasma proteins leak through mto the glomerular filtrate 
m amounts bey ond the capacity of the tubular cell mass to reabsorb them com¬ 
pletely , consequently', a state of protemuna ensues Abnormal permeability of 
the glomeruli exceeding the capacity of the tubular epithelium to reabsorb the 
filtered proteins or disease of the epithelial cells of the renal tubules reducing or 
annulling then ability to reabsorb proteins from the glomerular filtrate is the 
basic cause of the genmne proteinurias clmicaUy encountered 

Chmard md co-x\ orkers*" came to the conclusion that protemuna results from 
increased permeability of the glomerular capillary to protems rather than solely 
from a decrease in the reabsorption of proteins by' the tubules 


A L Roberts Sidney Rask Irerie Smith, Stephen, III yiarmomton, Je=sie 
Med ^95'^ 46^7^ 195c ^ electrophoretic study of unnar3 protein in the rat J Ex-per 

joiner Jean MacDoyyell Munel and W \ C Cellular mechanisms of protem 
metabolism m the nephron I The structural aspects of protemuna, tubular absorption 
droplet formation and the disposal of protein*! J Exner Med 99 n«iQ_AAi ^q:h 

^Chmard F P Lauson if D Erfer H A GreTf R L and Hill^A Tstudy of 
^ ^ CIm Iny est 
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renal damage The proteinuria as attnbuted to mcreased concentration of pro¬ 
teins m the plasma Similar findings were obtamed m dogs given dog plasma^ 
and on patients vith ciirhosis of the hver after several intravenous injections of 
human serum albumm ^ These r^anous findings provided support for the concept 
that glomerular filtration is the mechanism for the appearance of protein m 
the urme 


HYPOTHESES BEGAHDING MECHAM&M OF PEOTEINTTRIA 


Over the years several hypotheses hai e been developed to explain the mech- 
amsm of protemima They can be stated concisely as follows 

1) Abnormal glomerular capillaries leak plasma proteins, but the tubules are 
passive in that matter 

2) Diseased glomerular capdlanes leak excess plasma proteins far beyond the 
capacit 3 ^ of the tubules to reabsorb them completely 

3) Tubular epithehum secretes protein 

4) Altered plasma proteins (dysproteinenna) pass through glomerular mem¬ 
branes 

5) Interference mth renal venous return mcreased glomeralar permeabihty 
to protem 

6) Chyle drammg mto collecting tubules or calyces cames protem mth it 

In assessmg these hypotheses I shall present m the hght of available recent 
evidence a few facts vhich ma 3 '’ help the reader m looking mto more detailed 
information m the support of the most plausible h 3 T 5 otheEis 

Leakage of plasma protems through abnormally permeable glomerular capil¬ 
laries IS the basic cause for appearance of protem m the glomerular filtrate 
However, the epithehal cells of the renal tubules are not passive m that matter 
Overnhelnung endence has accumulated m recent years m support of an im 
portant role played by the epithehum of the renal tubules m the reabsorption o 
proteins from the glomerular filtrate In an extensive review Rather* presente 
convincing evidence that the cells limng the proximal convoluted tubules can 
leabsoib piotein from the glomerular filtrate The dye T-1824 forms a ® 
blue complex mth plasma protems The injection of the dye T-1824 li^ t 
plasma protems to which this d 3 ''e is attached, absorbed or combined e y 
mth the plasma protems it tags is found concentrated m the cells of the promna 
convoluted tubules « This is good emdence for tubular reabsorption ot the 


« Addis, T The mechanism of proteinuna Proc Nat jVcad Sc J l^^d 

"Terry; Roger, Hankins, D R , Church, E H “ t Ex^r Med , 87 

to hj perproteinemia in dogs follomng plasma given parenterallj pe 

“"Thom G W Armstrong, S H , Jr and Davenport, V D C^ical^.nim^, 

rr,r;”or~sa 

^^.^DoS’Wdbam Proteinuria and the associated renal changes Non Eng J Med, 


633-d36, 1942 , . goc Exper Biol A jMed , 72 

Gilson, S B Studies on proteinuna in the rat Vroc ooc 

60S-613, 1949 
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A CLINICAL COMPARISON AND ANALA^SIS OF RADIOACTDTS 
DIODRAST, HYPAQUE, MIOKON AND UROKON RENOGRAMS 
AS TESTS OF KIDNEY FUNCTION 

CHESTER. G WINTER and GEORGE V TAPLIN 

From the hnivcrsily of Cahfonua Medical Center and the Atomic Energy Project, University 
of California, and the Division of Urology, U adsworlh General Hospital, Veterans 
Administration Center, Los Angeles, Calif 

P^e\^ous studies mth diodrast-1*’* h'i\ e indicated its elimcal usefulness in an 
external method of measuring mdmdual renal function (The Radioactive Dio- 
drast Renogram) Characteristic and reproducible tracings representing the 
changmg levels of radioactixuty o\ er the kidney areas are recorded continuouslj', 
following the intrai enous injection of tracer doses of tins radioisotope Distinctive 
renogranis v ere found for the normal functioning kidney as a eU as a xmnet}’’ of 
renal and upper unnarj^ tract disorders Furthermore, the tracing (renogram) 
has three components nluch are qualitative mdices of 1) renal x ascular capacitj'', 
2) tubular cell function, and 3) abihty of the kidney and ureter to evacuate unne 
In order to ex aluate other contrast media non coninionl}’- used for urographj’’, 
as test agents for renal function, the radioactive renogram test was performed 
in a series of patients utihzing I'*'-tagged hjqiaque and miokon Urokon-P’^ has 
been tested and reported preiiouslj’ - and nas found unsatisfactor} ns a test 
agent for measunng renal tubular function externall 3 " Rather, the radioactn e 
urol on renogram portrays a pattern of blood clearance onlj^ in all mdmduals 
tested, because in tracer doses it is excreted slon Ij’’ bj’’ glomerular filtration 


XlATERlALS A^D EQUIPMENT' 


Hjqiaque,* imokonf and urokouf were tagged nith I”' bj^ ion exchange and 
diodrast§ bj^ sjmthesis m concentrations of 50-100 microcunes per milhgram of 
medium |1 The test dose i aned from 5 to 20 nucrocuries (1 pc per 5 kilograms of 
body M eight) 

The test equipment consisted of dual umts, each composed of a colhmated 
gamma raj scintillation detector, a rate meter and an Esterlme-Angus recorder 
(one for each kidnejd 


Accepted for publication October S, 1957 

‘ Taplin G V .Meredith 0 M ,ICade H nndWinter.C C The radioisotope renoirmm 
J Lab A Clin Med 48 886-901 1956 ^ ^ 

’Winter CCA clinical studj of new renal function test The radioactn p dioHmct 
renoCTam J Urol 76 182-196 1956 uioarast 

’ Winter, C C Unilateral renal disease and h\-pertension, use of radioactive diodn^t 
renogram as screening test J Urol , 78 107-116 1957 

^JHvpaque is the trade name for sodium diatnroate (Winthrop Laboratories, New 

t ALokon 13 the tnde name for sodium diprotiozoate (Mallinkrodt Chemical Works 
bt Louis, Mo ) 

t Urokon IS the trade name for sodium acetnioate (Mallinkrodt Chemical Works 
Louis Mo) "oijss, oi. 

I Dmdrast is the trade name for lodomwacet (Winthrop Laboratories, New York) 
Ml radioactive agents were furnished bj Abbott Laboratories, Oak Ridge Tenn 
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As tJie other hj'potheses have insufficient evidence m their support, I wiil 
enumerate a few facts that render two of them untenable 

The idea that diseased tubular cells secrete protem into the lumen of the renal 
tubules requires that protem be present normally in the mterstitial flmd within 
the kidney and that permeabihty of the pentubular capillanes be increased 
There is no evidence m support of this hypothesis Protemuna is mimmal or 
absent m cases of pyelonephntis when the peritubular capillanes are mvolved 
in the mflammatoiy process The histologic demonstration of protein coagulum 
in Boivman’s capsular space is strong evidence against tubular secretion of 
protein 

The concept of dysproteinemia has been advanced suggestmg that the plasma 
protems are so altered that they pass through the gloraeruh mto the filtrate more 
readily than normal plasma protems Expenments by my colleagues and me do 
not support the idea of dysproteinemia We produced expemnental nephrosis in 
rats by the use of antirat kidney rabbit serum (nephrotoxic serum), and at the 
peak of albummuna we completely replaced the blood of normal litter mates by 
total transfusion of blood from the nephrotic rats In spite of hanng had their 
circulatory blood volume replemshed by nephrotic blood, the normal rats 
shoved no abnormal or sigmdcant albummuna for several days If the severe 
protemuna m the nephrotic rat vas due to altered plasma protems, the normal 
htter mate should have exhibited marked protemuna after total replacement of 
his blood by nephiotic blood Bradley and Tyson “ found no comnncmg evidence 
in support of dysprotememia as a cause for protemuna 

n Bradley, S E and Tjson, C J The “nephrotic syndrome " Nev Eng J Med, 
238 223-227, 1948 
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Fig 2 A, comparative radioisotope renograms of a normal kidnej are sLoivn Tracing 
IS composed of three segments a) height of imtnl spike is indicati\ e of ^ ascular supply to 
kidne}, h) character of secondarj nse is an index of tubular cell function, and c) degree 
of terminal declme in tracing represents abilitj of kidnej and ureter to evacuate urine 
•B, comparatn e renograms of a non functioning kidne3 are shown Note lack of secondarj 
nse after abbrcanated initial apike 



Fig 3 Radioactive urokon renogram does not have a secondarj nse, indicating ibsence 
of actiie tubular cell function Slov descent of tracing represents pas^nc glomerular 
nitration 



priming kidne\ vath large Quantities of diodrast bj intraienous injection 
causK radioactive diodrast to bo secreted more slowlj and thus tracing descends more 
8io\\i\ s, pnming kidnei wath urokon results in more rapid excretion of urokon !”■ 
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Fig 1 Test equipment consists of two scintillation probes against patient’s back, two 
recorders on cart and two rate meters in cart 

SIETHOD OF TESTING 

Kidney positions weie located bj'’ upnght roentgenography The patient tias 
seated comfortably on a chair, leaning fonvard over a support (fig 1) The scin¬ 
tillation probes were directed downward toward the posterior aspiect of each 
kidney Aftei the test dose tvas mjected intravenously, the tu o renograms were 
recorded sunultaneously and were completed by 10 to 15 minutes m patients 
W’lth normal kidney function and by 20 to 30 minutes m individuals having renal 
dysfunction or upper unnary tract stasis 

METHOD OF STUD\ 

Ninety renograms wnre performed on 33 patients and conipaiison ivas made 
among diodiast, hypaque, miokon and mokou tracmgs In several patients large 
doses of nonradioactive contrast media were added to the radioactive tracer 
dose to determine w hethei such pinnmg of the kidney would hasten or retard 
the cleaiance late Also, liver uptake and blood clearance tracings were ob- 
tamed 

Urological mmstigation of these patients mcluded standard blood chemistry, 
intravenous urogiaphjq retrograde pyelography, cystograms for ureteral reflux, 
standaid indiindual renal function tests and aortography Thirtv minute urine 
samples wnre collected for radioassay follomng intravenous injection of tracer 
doses of the test agents m order to deteimme then lelative rates of unnarv 
excietion 

RESULTS 

Similar to diodrast and unhke urokon, radioactive hypaque and miokon 
renograms ha\e characteristic features vhich reflect active tubulai cell secretion 
and lenal excretion rates Figure 2, A and B aie examples of comparative reno¬ 
grams using hj^pacpie, miokon and diodrast A urokon lenogiam reflecting 




tests of K^)^E\ Fu^vcnox 




Dipjr&tt (icdopyfocrt or I'—rocyt) 



N 
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CH 2 COOH NH(CH2CH20H)2 
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UroVon (Acetizoate sodium) 



I 


Sodium 2 4,6—triiodoocetylomlnobenzocto 


Hypoqua (DIotrIzoote sodium) 

c 


COONo 



I 


NHCOCH3 


P 


Miolcon [Dlprotnzoota sodium) 


COONo 



I 


NHCOCH2CH3 


Sodium salt of 3 5-dIacetamIdo-2,4,6- Sodium solt of 3 5-dipropionyIomIno-2,4 6- 
trilodobenzoote friiodobenzoic ccid 

Fig 6 


The diodrast-I'*' hep'itotn'uu is snmlar in form to the rose-bengal-Ii’i hepato¬ 
gram but the dj-namics of diodrist uptake-excretion are seteril tunes more 
rapid than for rose-bengal The thvroid also removes a small amount of diodrast 
(less than 1 per cent) 

In a search through medical htenture httle information vras obtamed con- 
cermng the methamsms of renal excretion of hvpaque and miokon Hoiveier 
from mspection of hi-paque and miokon renograms and bv companson nath 
those obtamed usmg diodrast these contrast media are also actii elv secreted bj' 
the renal tubul ir cell- but not qmte so rapidlv 

I'rokon which is qmte sumlar m chemical structure to both miokon and 
hvpaque (fig 6) has been subjected to renal clearance studies m the dog bv 
Porpons and associates ‘ Thev found that with low plasm i-urokon concentra¬ 
tions tubular cell secretion occurs m suflicient amount to depress PAH clearmce 
Howei er with higher plasma let els (over 30 mg per cent) urokon n as cleared 


‘ Porpons \ \ EUlott G V Fischer G L and Mueller, C C The mechani 
urokon excretion J Roentpenol 72 <^ 5-1033 1054 


"tn 01 
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Table J HodiooBsdy of SO fTitnule urtno samples 


Medium 

Normal Kidney 

Abnormal Kidncj 

1 

% 

% 

Diodrast P’* 

57 

26 

Hypaque I*’* 

26 

10 

Miokon-P*‘ 

17 6 

6 8 

Urokon P’* 

12 




Fig 6 A, secondary rise m diodrast hepatogram represents active metabolism by liver 
In contrast, nnokon and hypaque hepatograms do not show liver pickup but merely re 
fleet falhng blood levels 

B, diodrast blood level falls more rapidly than those of other contrast media 

glomerular filtration only is shown m figure 3 The effects of a pruning dose are 
presented m comparative diodrast and urokon renograms in figure 4 The rate 
of diodrast secretion was decreased while the filtration rate of urokon was m- 
creased Prinung had httle effect on hypaque and miokon tracings 

Radioassays of 30 minute unne samples of the test matenals aie shown in 
table 1 Values for the excretion of diodrast-I'*' are much higher than those for 
the other three agents tested 

Typical hver uptake and blood cleaiance tiacmgs are shown in figure 5 

DISCUSSION 

From the results of this study it is apparent that hypaque-I'®' and miokon-I*’^ 
aie extracted from renal blood vessels and excreted mto the unnary tract by 
mechamsms similar to those of diodrast 

South'* has shown that diodrast, m low concentrations, is extracted from the 
blood and actively secreted by the renal tubular cells Its clearance rate is there¬ 
fore a measure of tubular ceU fimction 

Although the kidneys are the chief organs of human diodrast clearance, the 
hver extracts a hnuted but sigmficant portion of cii dilating blood diodrast as 
shown by simultaneous renograms, hepatograms and blood clearance tracings 

* Smith, H The Kidnej Structure and Function in Health and Disease Nen York 
Oxford Universit} Press, 1961 
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nutcml IS PNC retell bi the kidne\& more i-ipidh tlnii In pique, miokon or 
urokon 


SUMlLlin 

Pi-escutb, of the fom I'’'-libeled urogi-iphit contrast inedn (diodrast, urokon, 
hjinque, nnd nuokon) studied b\ in e\ternTl test pioccdure (the iidioi«otope 
renogrim) for reuil function, diodnst-P’* is the most satisfacton beoTusc of its 
npid and actn e secretion bi the renal tubul ir cells AIiokon-I“* and Inq) ique-I“' 
could be used but the tune required for the test u ould be increased Urokon is so 
dowh excreted that it is iinsatisf ictore for use in a rapid extenial test for m- 
dmdual renal function 

Diodrast-I**' remains is the radioactne contrast medium most uorthv of 
coiitiiiued chmeal iinestigation in an external radioisotope test for mdnidual 
kidnei function 
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chiefly by glomeriflar filtration Human studies are not available Again, from 
inspection of urokon renograms, urokon m tracer doses appears to be removed 
slowly from the blood by glomeniiar filtration This deduction is supported by 
its slow rate of urmary excretion 

In rabbits, diodrast-I**‘ and urokou-P*‘ renograms are nearly identical How¬ 
ever, m humans they are distinctly different, because only diodrast is actively 
secreted bj'^ the renal tubular cells This function is necessarj^ to produce a 
positive uptake segment (b) m the renogram 

The human hver does not appear to extract significant amounts of T’*-tagged 
hjTiaque, nuokon or urokon (fig 5, A), and their hepatograms reflect only their 
rates of blood clearance Only a few mstances have been reported of nsuahzation 
of the human biliary sj^tem follounng injection of urographic contrast media ® 
The exact amounts and mechamsms of hepatic transport of urographic media 
remam to be detemuned 

Pruning the kidneys mth large doses of non-radioactive hypaque, and/or 
nuokon produced no significant difference m the radioisotope renograms when 
compared mth those obtamed from unpnmed patients Radioassays of 30 minute 
urme samples also disclosed little differences m rates of renal excretion These 
findmgs mdicate anothei chffei ence m the mechamsm of renal clearance of the 
urographic media Large pnnung doses (8-12 gm) of stable diodrast cause a 
5-10 fold reduction m the cleaiance rate of diodrast-I‘*‘, but a similar pnmmg 
dose of stable urokon causes a definite mcrease in the clearance rate of urokon-P’^ 
(fig 4) 


CONCLUSIONS 

Distmct differ ences m renal, hepatic, blood and unne concentration patterns 
of hypaque, nuokon and urokon are found when compared ivith diodrast Small 
doses of diodrast are rapidly secreted by the normal renal tubular cells but 
urmary excretion is shaiply reduced by a pruning dose of stable diodrast The 
radioactive diodrast renogram prondes a means for estimating renal tubulai ceU 
function externally, and when performed using the pnmmg procedme it may 
have additional value m estimatmg functional renal resenm However, because 
diodrast is also extracted from the blood by the hver, mterpretation of right 
lenograms may be complicated occasionally 

Hypaque and nuokon, which are secreted by renal mechanisms similar to 
diodrast, but not excreted in part by the hver, appear to have value as tracer 
matenals in the radioactive renogram test However, they are less practical than 
diodrast foi use m a rapid screemng procedme 

Small doses of urokon appear to be slowly filtered by the renal glomeruli and 
urokon has httle climcal value as an mdnodual renal function test using external 
techmques 

The 30 minute urine radioassay values of the four urographic agents cor¬ 
roborate the lenogram In spite of hepatic competition for diodrast-I'^', this 

» Areudt, J and Zgodu A The heterotropic excretion of intravenonsh injected con 
trabt media Radiol , 68 238-257, 1957 
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inatenal is excreted by the kidneys more rapidly than hjiiaque, niiokon or 
urokon 


smcMAiri 

Presentlj, of the four P'"-labeled urographic contrast media (diodrast, urokon, 
hj^iaque, and miokon) studied by an external test procedure (the radioisotope 
renogram) for renal function, diodrast-I”' is the most satisfactorj because of its 
rapid and actii e secretion bj' the renal tubular cells iSIiokon-I*®^ and hjqiaque-P” 
could be used but the time required for the test would be mcreased Urokon is so 
sloaly excreted that it is unsatisfactory for use in a rapid extenial test for in- 
dindual renal function 

Diodrast-P** remains as the radioactive contrast medium most worthj'' of 
continued chmcal in\ estigation m an external radioisotope test for mdnndual 
kidney function 
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DIFFERENTIAL UEOFLOMETRY 

JOHN E SHIELDS, EGBERT A BAIED* and DONALD P McDONALD 

From the Division of Urology, Department of Surgery, University of Washington School of 
Medicine and the King County Hospital System, Seattle, Wash 

The problems of the act of rmctuntion are central to the specialty of urology 
Obstructive diseases of the lower urinary tract are among the most prevalent 
problems encountered by the urologist and the correction of such obstructions 
among the principal surgical aims of our specialty Of less frequency but similnr 
importance are the problems of bladder dysfunction, of neurogemc or myogemc 
origm 

These tu o disease categories often present v ith similar manifestations slow, 
meffectn e and hesitant urmation, mth incomplete emptying and the sequelae 
of stasis, chrome infection, and upper tract damage In many cases, physical 
exarmnation and well established testing procedures wiU serve to indicate the 
type and degree of the disorder However, this is not always the case Further¬ 
more, man 3 ’- patients, particularly m the older age group, may present themselves 
with both types of disease 

An objective measurement is necessary for critical evaluation of voidmg 
The detenmnation of the residual unne is a well estabhshed measurement of 
this type Other means of evaluating the abihtj’’ of the patient to void have been 
proposed but have been found lacking in accuraejq are inconvenient for office use, 
or are othervnse impractical Recently Kaufman has devised a unne flow meter 
to measure the actual rate of dehverj’- of urme from the urinary meatus in a 
quantitative and graphic manner, convement to use and capable of reproducible 
results Measunng as it does the actual rate of dehvery of urme, in the usual 
posture of unnation, it is a means of evaluating directly the patient’s functional 
impairment 

However, m the process of using this dence on a senes of patients, it iias 
apparent that an impaired rate of dehvery might, m a given patient, be due either 
to obstructive disease or bladder dj'sfunction, smee normal urmation requires 
both a norniaU}'' functionmg bladder and an adequate outlet To dissociate 
these tv o factors, it is necessary to hold one constant and evaluate the other 
This was done m the series reported here by measunng the patient’s abihty to 
void through a standard bladder outlet, supphed by msertmg a catheter of 
standard size, and recording the effectiveness of bladder force through such a 
catheter determmed by means of the urme flow rate This represents the patient s 
potential abihty to void m the absence of obstruction By companng the pa¬ 
tient’s abihty to void m the normal manner, mthout a catheter, inth his abihty 
to void through a catheter of standard size, the effect of the obstructive factor 
on the urme flow rate can be determmed In this wajq each factor the bladder 
outlet and the bladder force, can be mvestigated 

Read at annual meeting of Western Section of Amencan Urological 4ssociation, Seattle, 
Wash , May 27-30, 1957 

* Robert S Fox Foundation Student Research Fellow 

580 



DIFFEREVTLVL UROFLOMETRl 


581 


It IS recognized that the force apphed to the unne is the sum of detrusor con¬ 
traction, position, and the abdominal musculature The forcefuhiess of the 
stream as it issues from the meatus is this sum less the resistance afforded b} the 
urethra and its constnctn e diseases Leaning maj' also result m an improi ed 
Sou- 


method 

Patients mcluded in this studj m ere seen with complamts pnmardj of pros¬ 
tatism, retention, ehromc p\aina, and neurologic disorders, demonstrated or 
suspected The age range was from 17 to 93, most of the patients were elderly 
men with prostatic obstruction 

After \oiding, patients were cathetenzed for residual in the supme position, 
this r alue being recorded Through the catheter, 250 or 300 cc stenle sahne was 
instilled, followmg u hich the patient a oided m the standmg position, through 
the catheter, mto the uroflometer A smiilar amount of salme was remstiUed, 
the catheter remoa ed and the patient again a oided mto the uroflometer The 
discrepanca between the amount mstilled and the amonnt a oided anthout 
catheter a\as recorded as the “residual ba difference,” and, in most cases, cor¬ 
related a era well with the ongmal readual 

Followmg surgera, the entire procedure was repeated anth one vanation 
postoperatia ela, the patients were usuaUa aa earmg indweUmg catheters there¬ 
fore, there was no mitial residual to record Postoperatia e records aa ere made 
anthm the first week foUoaa-mg surgera , there appeared to be httle or no change 
ID the a alues subsequentlj 

The operatia e results reported here are hnuted to transurethral resections of 
the prostate 

^leasnrements of urme floaa rate were made aauth the recordmg uroflometer, 
avhich produces a continuous record on aahich unne output m millihters is plotted 
against tune m seconds The slope of the resulting cura e represents the rate of 
a oidmg in nulhhters per second and can be directla read from the tracmg The 



Fnlo^° \ delnen of saline under 50 cm hadrostatic pressure through standard 

R '^“theters all -mth 30 ml bag inflated Tracing \ ISF 13 ml per second 

•—^ 15 ml per second C 26F IS ml per second 
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values reported heie are rates lead from the steepest straight hue portion of the 
tracmg of reasonable duration and are recorded to the nearest whole nuMiter 
per second Smce the total quantitj’^ voided is readily lead from the tracing, the 
lesidual by difference is leaddy computed 

Catheters used m this series veie prmcipally size 20F straight red rubber 
catheteis, and Foley type catheters, 18, 20, and 22F To calibrate these, flow 
rate determinations v ere done b 3 '- pernuttmg sahne to flow through the catheters 
under 50 cm of sahne h 3 '^drostatic pressure The average rate of flow through a 
random samphng of size 20 straight red lubber catheteis nas 20 ml per second 
This is equal to the low normal late reported b 3 ’^ Kaufman and confirmed by us 
The lates of flow through size 18, 22, and 26 Fo]e 3 ’^ catheters, mth 30 cc bags is 
shown m figme 1 as tracings A, B, and C, respectively, and aie equal to 13, 15, 
and 18 ml per second Theie v as no sigmficant difference betn een the rates wth 
the retention bag inflated and deflated 

OBSERVITIONS AND DISCUSSION 

An example of the most fiequentl 3 '^ seen disease entit 3 ’' in the gioup of patients 
reported is shown m figure 2 Patient E R , a 67-3’^ear-old man with one episode 
of acute retention due to bemgn piostatic h 3 q)ertroph 3 ^, had a lesidual of 75 ml 
and could produce oul 3 '-1 ml of uime pei second (tiacmg A) unassisted Thiough 
a size 20 stiaight lubbei cathetei he dehveied 11 ml pei second, mth a residual 



Pig 2 A Preopentne tracing inthout catheter 
straight rubber catheter C Postoperative tracing 
tracing with 20F straight rubber catheter 


B Preoperative tracing iiith 20r 
■mthoiit catheter D Postoperatnc 
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b^ difference of 200 ml Postoperati\ eh, he had no residual, a flon rate mthout 
catheter of 16 ml per second (C) and 16 ml per second iinth a catheter of the 
same size and tj-pe (D) The residual difference n as zero 
A companson of tracmgs B and D demonstrates that there is an improi ement 
in the bladder force as measured bi the flon through the standard catheter at 
tiro different times This is frequenth seen uhen patients are placed on con- 
tmuous dramage, as this man iias, foUonang a jjeriod of chrome obstruction 
The same finding occurs follonang surgical relief of obstruction 
This occurrence is seen more clearh m figure 3, which consists of two sets of 
tracings made bi AS, an 86-\ ear-old man with benign prostatic h 3 -pertrophi, 
i\ho was placed on contmuous drainage for a prolonged penod Tracmgs A and 
C are the unne flow rates inthout catheter and are 6 and 4 ml per second, 
respectiveh Tracmgs B and D, the rates through a size 20 Folei catheter, 
show an improi ement from 9 ml per second to 20 ml per second This represents 
an improi ement of the expulsn e force of the bladder and a restoration to normal 
after a period of chrome obstruction with detrusor atom 
Xot aU patients placed on drainage show this return of bladder function, 
and this failure to improi e is important X W, a 62-vear-old man with benign 
piostabc h 3 TDertioph 3 , had, imtialli, a flow rate of 4 ml per second (fig 4, -4) 
without catheter and 9 ml per second {B) with catheter One month later (C, 
D), after retention catheter dramage, the rates had not miproi ed Xo neurologic 



Fig 3 \ Tracing mthout catheter B Tracing mth =ize 20 Fole\ catheter C 
tmhout catheter following period of drainage D Tracing wath ^ize 20 Folp^ 
following period of dniinTge 


Tracing 

catheter 
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values reported here are rates lead from the steepest straight hue portion of the 
tracing of reasonable duration and are recorded to the nearest whole nuUihter 
per second Since the total quantity voided is readily read from the tracing, the 
residual by difference is readily computed 

Catheters used m this series weie principally size 20F straight red lubber 
eatheteis, and Foley type catheters, 18, 20, and 22F To cahbrate these, flow 
rate determinations were done by permitting sahne to flow thiough the catheters 
under 50 cm of sahne hydrostatic pressure The average rate of flow through a 
random samphng of size 20 straight red lubber catheters v as 20 ml per second 
This IS equal to the low normal rate reported by Kaufman and confirmed by us 
The rates of flow through size 18, 22, and 26 Foley catheters, with 30 cc bags is 
shonm in figme 1 as tracmgs A, B, and C, respectively, and aie equal to 13, 15, 
and 18 ml pei second Theie ivas no significant difference between the rates with 
the retention bag inflated and deflated 

OBSERVATIONS AND DISCUSSION 

An example of the most fiequently seen disease entity in the group of patients 
reported is shoim m figure 2 Patient E R , a 67-year-oId man mth one episode 
of acute retention due to bemgn piostatic hypei trophy, had a lesidual of 75 ml 
and could pioduce only 1 ml of urine per second (tracing A) unassisted Through 
a size 20 stiaight rubbei cathetei he dehvered 11 ml per second, with a residual 



Fig 2 A Preoperative tracing without catheter B Pfoperative 
straight rubber catheter C Postoperative tracing without catheter D 1 ostoperai 
tracing with 20F straight rubber catlieter 
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b} difference of 200 ml Postoperativel 3 '-, he had no residual, a flon rate n-ithout 
catheter of 16 ml per second (C) and 16 ml per second with a catheter of the 
same size and t3T5e (Z)) The residual difference w as zero 

4 companson of tracings B and D demonstrates that there is an improi ement 
in the bladder force as measured b\ the flow through the standard catheter at 
two different tmies This is frequentl 3 seen when patients are placed on cou- 
tmuous drainage, as this man iias, follomng a penod of chronic obstruction 
The same finding occurs follomng surgical relief of obstruction 
This occurrence is seen more clearl 3 '' m figure 3, n hich consists of tn o sets of 
tracmgs made bi AS, an 86-3 ear-old man mth bemgn prostatic h3q3ertroph3, 
who n as placed on continuous drainage for a prolonged period Tracmgs A and 
C are the urme flon rates mthout catheter and are 6 and 4 ml per second, 
respectiveh Tracings B and D, the rates through a size 20 Fole 3 catheter, 
show an imprm ement from 9 ml per second to 20 ml per second This represents 
an improvement of the expuhn e force of the bladder and a restoration to normal 
after a period of chrome obstruction mth detrusor aton 3 
Xot all patients placed on dramage show this return of bladder function, 
and this failure tu improve is important N W , a 62-3 ear-old man with bemgn 
prostatic hypei-troph 3 q had, initiall 3 , a flow rate of 4 ml per second (fig 4, A) 
mthout catheter and 9 ml pei second (B) mth catheter One month later (C, 
D), after retention catheter dramage, the rates had not improi ed No neurologic 
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basis foi bladder dysfunction could be demonstrated, but on the basis of this 
poor potential capacity to void, a limited success from prostatic resection a as 
piedicted for this patient Following tiansurethial resection, his rates are shown 
by E and F of figure 4, tracings which show that with and without the catheter 
he deliveied 10 ml of uiine per second, le, that the urethra was capable of 
removing the urine as rapidly as the bladder could expel it The residual by 
difference was 40 ml Postoperatively, acute retention developed, satisfactorily 
treated by 24 hours of catheter drainage CystoscopicaJJy, no bladder neck 
obstiuction was piesent 

Anothei and more obvious cause of poor flow rate postoperatively is inadequate 
resection of the obstruction Figuic 5 demonstrates tracings made of the urine 
flow rates of R L , 84-yeai -old man with benign prostatic hypertrophy and one 
episode of acute retention Tracings A and B represent his function preoperatively 
and C and D the postoperative tracings Wlnle the lesidual by difference and 


• c •. 
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Fig 5 A and B Preoperative tracings icithont and mtli catheter C and D Postopera¬ 
tive tracings -mthout and mth catheter following first transurethral resection E and F 
Postoperative tracings without and with catheter following second transurethral resection 

the rate wuth the catheter (reflecting drainage effect) were improted, the rate 
without the catheter was essentiallt unchanged A second transurethral resec¬ 
tion was done, after which the residual, and residual by difference, were both 
near zero but still the unassisted flow rate was poor This was detemuned to be 
due to a urethral stncture, which, when dilated allowed a satisfactory flow 
The comparison of the unassisted flow rate to the potential rate of flow, as 
measured bi the flow through the catheter, has, at times been of assistance in 
determimng probable i alue of surgeri to a git en patient HJa., a 93-t ear-old 
man m rclatn eh good health demonstrates this point bt the tracings shown in 
figure 0 in which 4 represents the rate without catheter, and B, the rate with 
sue IS Fnlet catheter foUoiving set end weeks of drainage His uropathv was 
carcinoma oi the prostate apparentlv arrested b\ orchiectomt and stilbestrol 
therapt Hi- lomplaints were those of chrome pvuna, secondan to a residual 
of 3-100 ml moderate azotemia (blood urea mtrogen 65 mg per cent) and a 
minor, but troublesome incontuicnce Crstoscopi reiealed mild to moderate 




A Tracing Without catheter B Tracing with size tS Foley catheter foHowing 
penod of continuous drainage 



Fig 7 A Tracing TVTth size 18 Foley catheter B Tracing without catheter 


bladder neck obstruction, and the tracings shoii that the bladder emptied as 
rapidly without the cathetei (7 ml per second) as ivith it (8 ml per second), 
indicatmg that the impairment of function was at the level of bladder function 
and not sigmficantly obstructive He was placed on permanent drainage, inth 
reduction of his blood urea nitrogen, miprovement of his infection, and avoided 
surgery, which did not promise him much improvement 

Figure 7 demonstrates the tracings made by RS, a 17-year-old boy vho 
had Hirschsprung’s disease which had been resected, and hydroureteis He 
i\as evaluated by means of catheter flon studies to deteimine if anv obstruc¬ 
tive or neurologic disorder of the bladder might be contributing to his hydro¬ 
ureteis His uutial residual was less than 10 ml His cystogiam and cystoscopic 
examinations of the bladder neck showed no abnormalities His flov rate v ith a 
size 18F Foley catheter was 11 ml pei second, and ivithout the catheter, 20 ml 
per second Thus, in his instance, the catheter represented an obstruction, 
compaied to the bladder neck This is the situation in noimal circumstances 
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In thii ease ir mdicated the absence oi either obstructire dis^^se or deScient 
oladder fo'ce 

-Another and different use oi the unne flotv rate tracing is demonstrated in 
figure S vtuch shotvs the tracmgs of unne fiotr rate inthout catheter (J.! and 
mth size 20 Folev catheter (Bl m a 25-tear-old vroman tv-rth trro epurodes oi 
alleged mahihtv to t o’d S^ven hundred and 1000 ml oi unne tvere drained from 
the unnarv bladder on these occaaons Cvstoscopv showed no abnormahnes 
spina bifida occulta was noted and the ct stometrogram was Sat the prassure 
reaching but 15 ml of water after TOO ml weremstilled "^^he was lelt to be p=wcho 
neuronc and was taking equiml 400 mg qa d -he had been under long term 
urological management for cv^una Stoppmg the equinil did not affwt the 
cvstomeirogram or her leelmg of mabihty to toid Fmallt the unne flow rate 
tracmgs shown in figure S were made which demonstrated ftracmg .il that after 
a rather poor begmmng she could void at a rate o: lS-20 mb p°r rfcond ac- 
t^v better than her rate mth the catheter ITith this miormation m- support 
^he was convinced that her \ o dmg abihtv was adequate and with encourage¬ 
ment and psvchotherapv Overcame the feeling of mabflitv to oid -he now 

doing weU and cames no appreciab’e residual 


n de^nbed aboie are representaxn e examples oi tho^ ahich 

observations Ov unne flow rates with and without 
‘ ^ n '«ne^ oi urological nanem- Thet appear to demonstrate seieral 

The flow rate through the catheter eliminates the obstruent e tanab'e n the 
pavicnt s dis^^^e and provide- an mdteanon of the potential rate o. vhich the 
patient would ^ capable u the existmg oVtnietion wera remov^ On -2 
b^- - n 15 po-.-ble to predict with some a--urance which patten* v „ pu t 
irom re-e. non of the obstruenon and which v ould aciuel^e limited' tmproi emen 
141nlc ^-lu lute an unm-5ted .without cathete-, nu. po-topemnTewSch" 
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better than the pieoperative late with the catheter, this is distinctly uncomm 
m this series 

When the postoperative urine flow rate is not as much impioved as anticipa'^c 
even though the residual may be improved, this is good evidence that the rc 
tion may have been inadequate or that some other factor is mtervemng, e - 
stnctuie The postoperative flow rate is a valid and superior method of chec’ '• 
the adequacy of resection mth no more instrumentation than for determinatic 
of residual urine In practice, postoperative flow rates can be checked mthoi 
catheterization if the patient fills the bladdei by natural means 

Continuous cathetei drainage of the urinary bladder can be demonstrated t 
improi^e the potential function of the bladder, as indicated by the rate 
catheter, in the case of chrome urinary tract obstruction Such improvemen 
should not be overlooked in predicting the piobable benefit to the patient c 
removal of obstruction 

In this senes, this graphic method of demonstrating the natuie of the ot 
struction and the relatively poor urme flow without a catheter was of much 
benefit in explaimng to patients mth obstructn^e uropathy the degree of ob- 
obstruction and the desirability of correction 

SHMMAHT 

A method is presented to evaluate separately the effects of obstructive uro¬ 
pathy and poor bladder function m cases of mcomplete or slow urination, by 
means of measurements of urme flow rates Representative examples are pre¬ 
sented and discussed 
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CYTOLOGICAL STUDIES OF THE URIXE FRELniIXAHY REPORT 

MICHAEL J FEEXEY R4LPH B MULLEXIX, ROBERT J PREXTISS. 
PURI IS L MARTIX VN-D THOMlfe \ SEATE 


Diagnostic methods m urologv are quite rehable and i et some chnical prob¬ 
lems demand additional information C\-tologic studies of the urman- sedmient 
bj others ha^e mdicated that the method is chnicallv unrehable Recenth 
Roland and IMarshall reported more optinusticaUi, as did Hamson in 1951 
IMartm and Slate, workmg m the giTiecologi -obstetrics cidological laboratory, 
hai e made oi er 60,000 cemcal c\-tological 'studies ui San Diego Their c\i:ologic 
expenence and facdities were made ai ailable for this experimental studv 


SUBJECTS 


Durmg the past IS months the urmes of 121 male and 97 female patients (21S 
total) ivere exammed Of these, 61 (28 per cent) had proi en mahgnant lesions 
of the nrmata si stem Some were selected for the studi, but the majontv were 
chosen at random from pni ate patients 


methods 

The urme of all female patients was obtamed bj cathetenzation and from 
the males bi loidmg or instrumentation A minimum of 50 cc urme nas slonly 
centrifuged The sediment rvas smeared and fixed m alcohol and ether and stained 
bi a modified Papamcolaou method Staimng and screemng of the shdes were 
performed bj framed cj-to-techmcians -All atiqncal, suspicious, or positne 
smears were reinewed by one of the authors (Slate) Chnical information ms 
not ai ailable to the ci'tologists 

The classification of smears was similar to that utihzed m cenncal smears 
The earhest detectable anaplastic cell with mahgnant charactenstics placed 
that smear m the suspicious or positn e groups The classes were 

Class 0 Insufficient cellular elements on the smear to permit classification 
Class 1 Xegatu e for mahgnant cells 

Cla*^ 2 Atiqiical cells present (not suspicious of cancer) The U pe of abnormal 
cell was specified The crdologist usuallr suspected a benign or mflammaton 
change 

Clas;? 3 Highlj at\pical cells present The tvpe of abnormal cell v> 0 “= specified 
A marked ate pical lesion or preniahgnant lesion was suspected 
Class 4 Highh suspicious of malignance 
Class 5 Positu e for mahgnant cells 


HESVETS 

A report of class 4 or o smear has to this date indicated that the patient har¬ 
bored a gemtounnan cancer Of the G1 patients nath knonm malignant neo¬ 
plasm imohang the uniian sc stem 21 caelded class 4 or 5 smears Die sources 
of the exfoliated cancer cells in the unne are listed ui table 1 

Xcoplasms onginatmg from transitional cell epithelium nere more easih de¬ 
ll of tvetem Section of Amcncan Urolopcal U^oc.atioa, Seattle, 
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Table 1 Sources of exfoliated cancer cells in the urine 



No of Patients 

Class 4 

Class 5 

Bladder carcinoma (grade 1-4) 

34 

5 

9 

Carcinoma of renal pelvis 

3 

1 

1 

Carcinoma of renal parenchj ma 

3 

1 

0 

Carcinoma of prostate 

20 

3 

0 

Carcinoma of urethra 

1 

1 

0 

Totals j 

61 

11 

10 



Fio 1 Case 1 A, class 4 Papanicolaou smear of urine shovre numerous mahgnant cells 

wth relativel} large and darUj staimng nuclei (X 20J B, photomicrograph of bladder 
biopsj shoTis transitional cell carcinoma (X 20) 

tected by cytological study In addition to fourteen class 4 and 5 smeai-s from 34 
bladder tumors, theie were seven class 3 smears 

In the 157 patients mthout mahgnant neoplasm of the urmary system, 86 (48 
pel cent) produced class 0 (unsatisfactory) smears, 46 (29 per cent) class 1, 22 
(14 pel cent) class 2, and thiee (2 per cent) class 3 

ILLUSTRATIVE CASES 

The foUovmg case histones are presented as examples of urinary cytology as¬ 
sisting in the diagnosis and management 

Case 1 C F B nas aged 75 years A giade 3 tiansitional cell vesical carcinoma 
vas resected tiansurethrally m Januarj^ 1955 Tmce in the next y^r cystoscop 3 
levealed no recuirence A class 4 Papanicolaou smear ivas reported (fig 1, ) m 

IMarch 1956 Cystoscopy then levealed an area of red, irregulai niuco^ on 
right posterosuperior wall of the bladder This area v as not t 3 Tiica o ma 
However, biopsj" demonstrated tiansitional cell carcinoma (fig 1, ) ® t 

CO 1 . 0 U smear, «ere class 4 and 5, five and sm months late, 

from another “suspicious” area, then fulguration apphed of the 

1 ealed transitional cell carcinoma, grade 2 Since then, repea 
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Fig 2 Case 2 4 , retrograde left p\ elogram throuch ureterolomj demonstrates irregu- 
lanti of pelvis and caljces B, Papanicolaou smear, class 5, of unne from left renal pelvis 
slioiva numerous malignant cells mth large and dark nuclei (X 45) C, pbotoimcrograpli of 
tumor from left renal pelns demonstrates irregular folds of undifferentiated transitional 
epithelium (X 10) 



Fig 3 Case 3 A, Papanicolaou smear, doss 5, of urine obtained from bladder shows 
large malignant cells (X 45) 5, left bulb ureterogram shous irregiilanli and obstruction 
in lower ureter probablj from neoplasm 


unne hate not disclosed malignant tells and recent cystoscopy gate no ctndcnce 
of neoplasm 

Comment The Papanicolaou smear'- lepeatedh talletl attention to the evist- 
eiKO of d malignant lesion in the bladder that ttas t enfied bt biopst 

(fisc 2 PC ttas aged 43 jears Total cjstectomt and iiretcrosignioidostoin} 
were performed for mtasitc transitional cell carcinoma of the bladder m Tan- 
iiart 195) The patient did it ell until two jears later when left renal pain and 
re< til hematuria det eloped The excretort urogram failed to demonstrate func¬ 
tion of the left kidnet, causing suspicion of obstruction at thclcfl urctcrosigmoidal 
anastomosis hurgical exploration rctealed a patent anastomosis but retrograde 
pielograpln (fig 2, 1) through a ureterotonn indicated either tic itricml pc e- 
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lonephntis oi carcinoma of the left renal pelvis Urinary smears from the left 
renal pelvis demonstrated malignant cells (fig 2, B) Nephro-ureterectomy nas 
performed mth lemoval of a tiansitional cell carcmoma of the renal pelvis (fig 
2, C) The patient expiied from extensive metastases five months later 

Comment The smears of urmary sediment from the left kidney aided in the 
diagnosis of this complicated problem 

Case 3 MM, aged 63 years, undernent tiansuiethial resection of a transi¬ 
tional cell caicinoma from the left postenor bladder vail in January 1956 Urog¬ 
raphy at that tmie demonstiated normal kidneys and ureter's Three cj^stoscopic 
examinations durmg the foUovnng year revealed no lecuiTence of vesical neo¬ 
plasm A Papamcolaou stain of the urinary sediment (fig 3, A) vas then re¬ 
ported class 5 This piompted restud}’- ivith bulb ureterograms (fig 3, B) vhich 
demonstrated a piobable neoplasm m the pehuc segment of the left ureter 
Surgical exploration is to be performed 

Comment A class 5 cytologic leport resulted in a repeat study of this patient 
mth detection of a probable neiv focus of caicmoma 

Case 4 R K , aged 56 years, was admitted to the hospital because of vagmal 
bleeding from uterine fibroids, and hematuna Retrograde pyelography demon¬ 
strated a filhng defect (fig 4, A) in the right kidney suggestive of a neoplasm 
Smeam of the unue from the bladdei and light kidney were reported class 4 
(fig 4, B) At surgical exploration, the extenor of the light kidney appeared 
normal, but because of the previous findings, nephrectomy vas performed 
Pathological examination demonstrated papillarj’ transitional cell carcmoma of 
renal pehns, grade 2 (fig 4, C) Hysteiectomy and ureterectom}’ were done 
eight days after the nephrectomy 

Conunent The Papamcolaou smear gave support to the diagnosis of neoplasm 
of the nght kidney The patient is to be followed vnth penodic urologic studies, 
including uiinary cytologic examination 



b4 4, retrograde pjelogram demonstrate filling defe<^ in wperpo^l^c^of 

right kidnej B, Papamcolaou smean class 4^o_f_unneobtaine^d ^np,]jar> ' ' 


Fig 


Case 


RTTipnr class 4. of urine ODiaineu iiu*** --^ t j 

ciustera “oTmalignant cell’s’ (X 46) C, photomicrograph (X 10) shorn pnpi nr> o 
transitional cell carcinoma of right renal pelvis 
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Fig 5 Case 5 Ji retrograde p\ eloureterograms demonstrate normal right kidnet and 
tumor m upper pole of left tidnet B Papanicolaou smear cla« 4 of unne from bladder 
shotrs numerous- mabgnant cells among re^ blood cell" (X 201 C photomicrograph of left 
renal neoplasm shotrs clear cell carcinoma thTpemephroma) (X 20 1 


Cafe 5 L C aged 59 vears had been losing strength and waght for 3 months 
Gross bleeding from the nght ureteral orifice was seen at cystoscopt The nght 
pyeloureterogram was normal (side of bleeding) but a large tumor was seen m 
the upper pole of the left kidnev (fig 5 A) Class 4 cells (fig 5, B) were reported 
m the bladder urme and class 3 m unne from each kidnet At surgical explora¬ 
tion a large hvpemephroma necessitated left nephrectomj (fig 5, C) The pa¬ 
tient has remamed well except for failure to regam normal weight Unnarv ci - 
tology fit e months after operation was class 1 

Comment The mitial report of a class 4 smear gai e credence to the suspicion 
of unnarv cancer m this patient It was difficult to decide to remove the left 
kidnei when the nght was bleedmg The identification of mabgnant ceUs m 
the unne aided m the decision. The patient is bemg followed with penodic uro- 
logic studies mcludmg cvtologic smears 

DI5CU5SIOX 

It is encouragmg that no false-positives have been reported Confusion of unne 
specimens at collection resulted m one temporary false-positii e untd the error 
was clarified This emphasized that the method is a laboratorv aid and does not 
make positii e diagnoses To operate upon a panent soleh on the basis of a posi- 
tii e smear i\ ould be foUi and give the method further disrepute Our expenence 
indicaies that it is onlv a supplement to recogmzed urological diagnostic methods 
The present method alone is lalueless as a screenmg method smee the absence 
of malignant cells m the unne does not exclude urman cancer 

Fon\ of our patients with known unnari mahgnanci chd not Meld smears 
po^tn e for cancer ceUs Tnentv-three of the 40 smears were classed as 0 (unsatis¬ 
factory ) Thi? emphasizes the need to obtain more cells for examination on the 
indmdual slide o plan to smear the sediment from a laig:er i olimie of unne 
and a method of filtenng cellular elements from larger aohimes of unne is to be 
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considered Ho^\ever, false-negative lepoits cannot be totally elmunated since 
a neoplasm may inteimittently exfobate malignant cells into the urine 

Our studies suggest that cytologic examination of the urine is of greatest 
value m the diagnosis and piogiess exammations of patients vith transitional 
cell caicinoma Since these tumom aie sometimes multicentric in oiigin, cytologic 
studies may lend support to, or demand, cystoscopic and pyelogiaphic study It 
IS to be expected that early peripheral timioi's in the lenal parenchyma and 
prostate gland v ould be most difficult to detect by urinaiy cytologic smeais The 
three class 4 smears fiom patients mth prostatic caicinoma had far-advanced 
and laige neoplasms 

The method of staining is coinphcated and accurate interpretation requires 
much cytological expeiience It is apparent that greater experience mth uiinaiy 
C 3 dologj’^ by pei-sonnel trained in cytology’' is needed ^ne ma}" predict that 
urmary cjdology would be more frequently helpful to the chnician if sufficient 
representative cells could be placed under the microscope of the cjdologist 


SUAIMARY 

Cytologic studies of the uiinaiy sediment fiom 218 urological patients were 
made 

Sixty-one of the patients had known cancel of the gemtounnaiy organs and 
21 of these jnelded smeam positive foi malignant cells 

Preliminary studies indicated that the method may have its greatest \alue in 
the piogiess axaminations of patients with transitional cell caicinoma 

No false-positives weie reported 

Improved methods to place more minaiy epithelium on slides submitted for 
study are needed to avoid fiequent false-negatn'-es and class 0 reports 

Acknowdedgments are given to James E Sandell, Itl D , for the photograph}’’, 
and to John W IMerntt, B S , chief technician at g}'necolog}'’-obstetncs labora¬ 
tory, for supervision of the staining and screening of the smears 

3416 Sixth Ave , San Diego 3, Calif (J/ J F, R B M , R I P ) 

2105 Fifth Ave , San Diego 1, Calif {P L M) 
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CALCIUM PHOSPHATE SOLUBILITY IN URINE AS MEASURED 
BY A PRECIPITATION TEST EXPERIMENTAL 
UROLITHIASIS XIII 


C W VERMEULEN, E S LYON and G H MILLER 
From the Department of Surgery, University of Chicago, Chicago S7, III 

Au attempt js made in this paper to explain the supersolubility of calcium 
phosphate in mine, in the succeeding paper a similar attempt mil be made for 
calcium oxalate B 3 '' supersolubility we mean that the concentrations of phos¬ 
phate, oxalate, and calcium are much higher in mine than in completely saturated 
water solutions of eithei calcium phosphate oi calcium oxalate Of course the 
acidity of unne increases solubility, especially in the case of calcium phosphate, 
but even at an eqmvalent pH, mine exhibits supereolubility mth respect to 
ivatei A vanety of explanations have been offeied to account foi this appaient 
violation of the solubihty product principle A review^ of the hteiature will not 
be attempted, but it may be of imlue to categonze the i arious mechamsms that 
have been suggested 1) salt effect, 2) piotective colloids, 3) lon-binding, com- 
plexing, and chelation, 4) hydroti op 3 ’-, 5) true supersatuiatiou and the factoi of 
time 

Salt effect The solubility of poorly soluble salts is sometimes increased by the 
piesence of other ions wLich act in a nonspecific way to change the ionic activ¬ 
ity of the components of the insoluble salt The inciease in solubilit 3 ^ is dependent 
on the concentiation and the valence of the nonspecific ions Tins t3T3e of solu¬ 
bilization may be looked upon as a kind of “saltmg-m” effect Holt, La Mer, 
and Cliown* and Sendioy and Hastings® have made valuable experimental and 
theoietical contnbutions in this field with legaid to calcium phosphate solu- 
b]lit 3 ^ in water Elliot’ apphed “ion activit 3 '^” calculations to results obtained 
from a compiehensive analysis of the electrol 3 'tes in a senes of uniies He found 
that the calcium phosphate ion pioducts were such as to conclude that normal 
mine was usuall 3 ’' uusaturated 

Protective colloids It is known that piecipitation leactions aie sometimes im¬ 
peded by the presence of certain colloidal matenals Since unne contains a small 
amount of substances ha\ung colloidal size, some workeishave explained unnary 
supeisolubiJit 3 ^ by a piotective colloid mechanism The protectne colloid h}'^- 
pothesis has en] 03 'ed the widest populanty, but its significance has neter been 
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arnilj established Sisk and Toenhart^ summed up the significant contnbutions 
m this area up to 1937 and concluded that the case for colloids had not been 
proved Recentfi Butt and his associates* haie renied interest in a colloid 
mechamsm in connection ivith their hj aluromdase therapi which thei behei e 
changes the “colloid actmti” of the unne Bo\ce, Ganey, and Morfleet' faded 
to obtam evidence for am protectn e coUoid action when urines and unne ultra¬ 
filtrates (colloid-free) were compared for solubihti using a turbidometnc tech- 
mque Culp and Flocks,' using other techmques, were unable to detect any 
effect of hyaluromdase therapj on the solubdita of calcium phosphate 

lon-binding, complcxing, and chelation The solubihti of am salt wdl be m- 
creased if one of its component ions becomes bound to some other substance 
present in the solution One form of calcium binding is classicall} illustrated bj 
the poorly ionized (Ca Cit) complev ion formed in the presence of citrate Cal¬ 
cium mai also be sequestered bi certain orgamc chelating agents with nhich the 
calcium enters mto a nng structure bj means of coordinate bonds Since the cal¬ 
cium actually becomes a part of the nng, it loses its properties as a free ion just 
as it did with citrate Both Flocks* and Yermeulen, iVliller and Chapman® 
hai e presented evidence for some degree of calcium binding in unne 

Hydrotropy This term was coined bi Xeuberg to indicate the sohibihzmg 
effect of certain orgamc salts Accordmg to Xeuberg,’® a large number of or¬ 
gamc salts ha\ e this properh, but in most instances these hj drotropic substances 
must be m high concentration to hai e am appreciable effect The evact mecha¬ 
nism of action is not imderstood, though chelation has been suggested *ks 
related to urolithiasis, the chief mterest m hi drotropic action stems from the 
vork of Pnen and tiValker'^ who recommend therapi with sahcilates to increase 
excretion of glucuronides m the unne The glucuronide, in turn, is thought to 
solubihze bj hj drotropic action Yermeulen, Fmlai son, and Chapman’’ found 
that “agmlicant solubilizing reqiures a much higher concentration of glucuronide 
than can be attamed mth sahci late adimnistration 
Snpersaturation and the factor of time If a precipitation reaction is an evtremelv 
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C W VERMEULEN, E S LYON and G H MILLER 
From the Department of Surgery, University of Chicago, Chicago S7, III 

An attempt is made in this paper to explain the supersolubihty of calcium 
phosphate in urme, in the succeedmg paper a similar attempt will be made for 
calcium oxalate By supersolubihty we mean that the concentrations of phos¬ 
phate, oxalate, and calcium are much higher m urme than m completelj^ saturated 
water solutions of either calcium phosphate or calcium oxalate Of course the 
acidity of urme increases solubility, especially m the case of calcium phosphate, 
but e^ en at an eqmvalent pH, urme exhibits supersolubihty inth respect to 
watei A variety of explanations have been offered to account foi this apparent 
nolation of the solubihty product principle A review of the hterature 1X111 not 
be attempted, but it maj'’ be of value to categorize the vanous mechamsms that 
have been suggested 1) salt effect, 2) protective coUoids, 3) lon-bindmg, com- 
plexing, and chelation, 4) hydrotropy, 5) true supersaturation and the factor of 
tune 

Salt effect The solubihtj'' of pooily soluble salts is sometimes increased by the 
piesence of other ions which act in a nonspecific way to change the ionic activ¬ 
ity of the components of the insoluble salt The mcrease m solubility is dependent 
on the concentration and the r alence of the nonspecific ions This type of solu¬ 
bilization may be looked upon as a kind of “salting-in” effect Holt, La Mer, 
and Chovn* and Sendroy and Hastings* have made xaluable expenmental and 
theoretical contnbutions m this field mth regard to calcium phosphate solu¬ 
bility in nater ElhoU apphed “ion activity” calculations to results obtained 
from a compiehensive analysis of the electrolytes in a senes of unnes He found 
that the calcium phosphate ion pi oducts n ere such as to conclude that normal 
unue n as usually unsaturated 

Protective colloids It is knon n that precipitation reactions are sometimes im¬ 
peded by the presence of certain coUoidal matenals Since unne contains a small 
amount of substances hanng colloidal size, some workers have explained unnary 
supersolubihty by a protective colloid mechanism The protectwe colloid hy¬ 
pothesis has enjoyed the widest popularity, but its significance has nerer been 
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firmh established Sisk and Toenhart* summed up the significant contnbutions 
m this area up to 1937 and concluded that the case for colloids had not been 
pro\ed Recentl\ Butt and his associates* ha\e ren\ed interest in a colloid 
mechamsm in connection mth their h\ aluromdase therapa- avhich thea beheve 
changes the "colloid actiaata " of the imne Boa ee, Gara ea, and Xorfleet* failed 
to obtain eaadence for ana protectia e colloid action when urmes and unne ultra¬ 
filtrates (coUoid-free) avere compared for soiubilita usmg a turbidometnc tech- 
mque Culp and Flocks,' usmg other techmques, aaere unable to detect ana 
effect of ha aluromdase therapa on the solubihta of calcium phosphate 

lon-btnding, compkxing, and chelation The solubihta of ana- salt aaill be m- 
creased if one of its component ions becomes bound to some other substance 
present in the solution One form of calcium bmding is classical!}- illustrated bj 
the poorla ionized (Ca Cit) complex ion formed in the presence of citrate Cal¬ 
cium mnv also be sequestered ba certain organic chelating agents mth n hich the 
calcium enters into a nng structure ba means of coordinate bonds Smce the cal¬ 
cium actuallv becomes a part of the nng, it loses its properties as a free ion just 
as it did anth citrate Both Flocks' and Venneulen, Miller and Chapman® 
hare presented eaadence for some degree of calcium binding m unne 
Hydrotropg This term aras corned bv Xeuberg to indicate the solubilizing 
effect of certain orgamc salts According to Xeuberg,'® a large number of or¬ 
ganic salt® have this propertv, but in most instances these ha dxotropic substances 
must be m high concentration to ha\ e anv appreciable effect The exact mech i- 
nism of action is not understood, though chelation has been suggested As 
related to urohthiasis, the thief mterest in hi drotropic action stems from the 
tvork of Pnen and Walker" who recommend therapy with sahcilates to increase 
excretion of glucuromdes m the unne The gluturonide, in turn is thought to 
solubihze bj ht drotropic action Termeulen, Fmlaason, and Chapman’" found 
that sigmficant solubilizing reqiures a much higher concentration of gliiciiromde 
than can be attamed mth sahci late adnumstration 
Supersaluration and the factor of time If a precipitation reaction is an extrenieli 
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slow oue, a condition of temporary supersatuiation exists up until the time 
equilibnum is attamed Precipitation of Ca 3 (P 04)2 is a “fifth order” chemical 
reaction and therefore proceeds at a slow pace Holt, La Mer and Chown* sug¬ 
gested that this may be a partial explanation for the supersolubihty of calcium 
phosphate in the blood Peihaps it ought also to be considered m connection 
with the supersolubihty in unne It may be mentioned that certain dyes are 
believed to retaid precipitation reactions, but Seigle’* concluded that the chief 
action of dyes is not a true retardation m precipitation but rather an alteration 
in piecipitation foims and the adhesiveness of the resulting crystals 

METHOD FOR TESTING CALCIUM PHOSPHATE SOLUBILITX 

The fluid to be exanuned for solubihty is pipetted into a series of 5 glass- 
stoppered centrifuge tubes using 10 ml samples To each tube 1 ml of 
molai calcium chlonde is added Aftei mixing, 1 ml of }^o molar di-sodiiun 
hydrogen phosphate is pipetted m with constant agitation Calcium phosphate 
immediately begms to precipitate The tubes aie then shaken on a mechamcal 
shaker, one tube for 15 minutes, and one each for 1, 2, 4, and 24 hours (The 
different time mtenmis are used to peinut observations on the time reqmred for 
completion of the precipitation reaction ) When removed from the shaker, each 
tube IS centrifuged for film minutes to facihtate filtration and then filtered 
through paper The filtrate pH (glass electrode pH meter) and calcium concen¬ 
tration are now determined Under these conditions the calcium m the filtrate is 
a measuie of the calcium phosphate solubility Comparisons in different fluids 
are vahd if the fluids being compared were originally identical m concentration 
of calcium and phosphate and u ere also identical as to pH 

Eaihei in this work calcium was detemiuied by the standaid method in which 
calcium IS piecipitated as the oxalate and the oxalate titrated inth perman¬ 
ganate More lecently i\e have employed a modified flame photometer 
technique (Coleman) m iihich the calcium is fiist precipitated with ammonium 
oxalate to ehmmate mteifenng substances, pnrticularlj" sodium The calcium 
oxalate is then dissolved in acid and the calcium determined standard flame 
techniques Control studies coin meed us that the modified flame photometer 
method is sufficiently acemate and consideiably less tedious than the comen- 
tional permanganate titration 

SOLUBILITX IN V XTER SOLUTIONS OF URINARA COXSTITI EiXTS 

Foul diffeient vatei solutions vere piepaied containing urimn components 
m concentrations appioximatmg high normal leiels The first solution was the 
most complex, consisting of urea 0 5M, sodium chlonde 0 2M, sodium sulfate 
0 OSIM, magnesium sulfate 0 OIM, and sodium citrate 0 005M The second solu¬ 
tion vas hke the fiist except that it contained no citiate Both citrate and mag¬ 
nesium veie omitted fiom the thiixi, while sodium sulfate was also omitted from 
the fourth solution so that only urea and sodium chlonde lemained The four 

“Seigle I Effect of coloring agents on rnitallization Chimie et Indiistne, 41 13, 
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SOLUBlt-nY OF CtLClUW PHOSPHATE 

NH-UtVCd PrtESES^ OTH£R SUHSTAN^S 
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Fig I Arerage re=ult« of four expenments using iraier and propessirelr more complex 
solution^ all mth imtial pH of 6 5 A: 0 OS Filtrate calcium is index of solubihtx aud re- 
plotted against time Increase m solubibti was cumulative irith urea ^aCl 
Mg and Cit In earh hour- of test Mg and Cit act in specml tvai bi permitting lemporarx 
supersaturation 

fluids tcere notr equalized at pH 6 5 usmg HCl or XaOH as needed and their 
solubflitv for calcium phosphate determined xnth the test alreadv de^cnbed A 
control Tvas sunultaneouslv run usmg distiUed trater 
The results are illustrated m figure 1 The solubilitt m the flmd contaiiung 
onlv urea and sodium chloride was somewhat greater than m distilled water 
(Tests with urea alone exhibited hrtle or no solubihzing action ) TThen sodium 
sulfate was also present the solubihtx was increased With the flmds contaimng 
magnesium or magnesium plus citrate a further «tnlang increase occurred par- 
ticularh during the earlv hours of the test, but as time elapsed both magne¬ 
sium and citrate lost their solubihzmg power to a large extent .4.pparentlv these 
substances permit the existence of a state of temporarv supersaruration 'rodium 
chloride and sulfate on the other hand mcrease soluhilitx to a lesser degree but 
the mcrease is not dependent on the factor of time This entire experiment was 
repeated three times ilwix « mth the same results 
To further study the pecuhar magnesium and citrite effect solutions nere 
made up contaimng urea sodium tblonde md'■odium sulfate m the concentra¬ 
tion^ used pre\aou-Iv but with \amng concentrations of magne<ium or citrate 
Figure 2 .1 ^how? that the effect of magneaum i- dependent upon the con¬ 
centration—the greater the concentrition the longer the penod of supersatura- 
tion smnlar result was obtained tnth citrate ffig 2 B) though here the penod 
of supiersaturation n as of longer duranon 

We are unable to explain the -olubilizing found m the presence of magnesium 
and citrate but the other type a^ seen with sodium c blonde and sulfate, is 
doubtless due to the nonqiecific salt effect Other e\-penments h it e =hown the 
same -alt effect with nitrate carbonate anmioraum md potasaum ion- The 
iction IS dependent upon the concentration and the t alem e of the particular ion 
therein agreeing qmte nicely ttath theoretical pht acal chenustn Creaiimnc 
unc and hippunc icid- ttere also audied but were tnthout agmficant -nliibiliz- 
iiis: icnon protading pH na'; controlled 








600 


C ^Y VERMEULEN, E S LYON AND G H MILLER 


SOkUBIUTY CURVES - INFLUENCE 
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SOLUBILITY CURVES - INFLUENCE 
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Fig 2 calcium phosphate solubility curves YCith four different solutions, all con 
taming identical amounts of urea, NaCl, and NajSOi, but with different amounts of mag 
nestum Initial pH of all solutions v as 6 43 ± 0 03 Duration of supersaturation was do 
pendent upon concentration of Mg present Ultimate solubility (4 hours) was same 
For typical example of pH change during test, compare bottom curve vs top Mg curve 
initial pH 6 46 vs 6 44, 16 nun filtrate pH 6 67 vs 7 13. and 4 hr filtrate pH 6 31 vs C 37 
B, solubility curves with four different solutions, all containing identical amounts of 
urea, NaCI, and NaiSOi, but with different amounts of citrate Initial pH of all solutions 
lias G 75 ± 0 1 Citrate action is similar to action of magnesium seen in A 

SOLIXBILITT IN URINE VERSUS “ARTIFICIAL URINE” 

Methods All observations were made using moinmg mine specimens from 
noimal individuals, and only those containing no nsible sediment When the test 
for solubility was done, some specimens failed to produce an immediate precipi¬ 
tate with the standard amounts of the precipitating agents With larger amounts 
precipitation did occur but these results liave been omitted from this report In 
doing the solubihty tests, deteimmatioiis of the filtrate calcium levels were made 
at 15 minutes, 1, 2, 4, and 24 hours after starting the test by the addition of the 
calcium and phosphate solutions In a few instances additional observations 
were made at othei time intervals as well 

The original uiine specimens weie analyzed foi sodium, potassium, calcium, 
magnesium, chloride, phosphate, sulfate, urea, and citrate—all by conventional 
methods The pH of the onginal specimen was also determined accurately v ith 
the pH metei An artificial urine was then made up in distilled water using van- 
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CftLClUM PHOSPHATE 
SOLUaiLlTT 


CALCIUM 

MG% 



12 A 6 

HOURS 


B 


COMPARATIVE SOLUBIUITV IN 14 URINES 
AND CORRESPONDING MIMIC URINES 


Fn-TRATt 

tA\JC\\5W 

wax 


LU 


111 


m 



PiQ 3 A, solubihtj in unne. Its corresponding mimic unne, and special Muter control, 
all Mith imtial pH of 5 65 zfc 0 02 Mimic unne was more solubilizing than water but less 
than real unne, especiallj dnnng earlj hours of test Indicates marked capaciti of unne 
to permit temporarj supersaturation 

B, Bolubilitj in ll unnes and corresponding mimic unnes as judged bj calcium levels 
m filtrates prepared 2 hours after start of test Unne contains potent solubilizers not pres¬ 
ent in artificial unne 


ous salts in amounts calculated so that the resulting solution contained the 
substances just mentioned and in the same concentrations To get the required 
salts into solution a small amount of hydrochlonc acid tias usuaUv necessarj 
The pH was then accuratelji adjusted to that of the corresponding actual unne, 
the greatest denation being less than 0 1 pH unit The solubiht}^ test w as then 
run on these mimic urines and calcium lev els in the filtrates detenumed at the 
same time mtervmls used prenouslj with the actual unnes 

In a few instances control tests were performed using distiUed water but tak¬ 
ing into account the calcium and phosphate initially present in the urine speci¬ 
mens These water controls were run using more concentrated calcium and 
phosphate solutions made up so that 1 ml of each, when added to 10 ml of 
water, would give a total concentration equal to the original unne concentration 
plus that added as prccipitants m the previous tests In this waj one mav com¬ 
pare the solubihtj in water wath the solubihtv m fluids that alreadv tout am 
significant amounts of calcium or phosphate 
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Table I Sohibilxty oj calcium pJiosphalc in urine and artificial urine Averages 

of 14 comparisons 




A\erage filtrate calcium : 

in mg % 


H hr * 

1 lit 

2 hr 

4 hr 

24 hr 

Urme 

36 

33 

20 i 

19 

17 

4rtificiftl urine 

30 

18 

14 j 

14 

12 

Difference 

6 

16 

12 

6 

5 


* Time IS from start of solubility test 


Results A repiesentative graph of the lesults on calcium phosphate solubility 
IS seen in figure 3, A With this paiticulai uiine the calcium lete! 111 the filtrate 
lemained high foi the first two hours, only then did it begin to fall significantly 
Even at si\ hours it had not reached its ultimate level, indicating maihed delay 
in precipitation The coriesponding artificial mine gave veiy diffeient lesults At 
15 minutes the calcium level was stdl quite high, but thereaftei it fell rapidlj' so 
that at two hours it vas only one-half of that seen mth the actual urme The 
special watei control for this expenment is shown at the bottom of the graph 
The solubility in watei was always considerably less than in the aitificial mine, 
but the actual unne exhibits much greatei solubility than the artificial, especially 
duiing the early horns of the test Evidently the urine contains additional sol- 
ubilizei’6 not present m the artificial medium 

A total of 14 such observations have been made Table 1 snmmaiizes the 
lesuIts on these 14 uiines and corresponding mimic urines giving aveiage values 
at each of the time intei vals studied The difference in the filtrate calcium lei els 
at the t\i 0 houi interval is shown graphically in figure 3, B in each of the 14 
instances It is quite evident that real urine is supeiioi to aitificial unne in its 
abilit}'' to hold calcium phosphate m solution Unne contains a solubilizing agent 
not piesent lu the artificial media Vaiious experiments have been done attempt¬ 
ing to identify this powerful agent 01 agents The mines had not been analyzed 
for caibonate, creatinine, hippunc, 01 unc acids, thorefoie additional artificial 
urines weie made up in which aibitiary amounts of these substances nere added 
m lelatuely high concentiations No appreciable effect was detected inth anv 
of them We also thought that the urochromes might possibly act as solubilizere, 
accordingl 3 ^ tests weie lun on urine pieviouslj'’ shaken with activated charcoal 
(Noiit A) to remove the uiochiomes The solubility in the colorless urines iias 
no diffeient fiom that of the untieated specimens 

SOLUBILITY IN URINE VERSUS URINE DIALISATE 

Methods The failure of aitihcial unne to duplicate the solubility m real mine 
immediately suggests the possibility that the difference might be due to a “pio- 
tective colloid” action A stiidj'' of urme diatysates n ould seem to be a suitable 
to test the protective colloid hjqiothcsis since the colloidal substances vould 
not piss through a dialjsis membiane Therefore fresh human urines nere 
diatysed bv placing 300 ml in a flask and inmieising m it a dialysis bag conlain- 
mg 75 ml of watei The bag nas made of Visking cellulose dialysis tubing 2 cm 
111 diametei and appioximatoly 125 cm m length The tubing dnided into 
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e isolated segments each segment contaimug 15 ml of water so as to ensure 
wide distnbution and better utilization of the entire surface area A small 
amount of air was also introduced to facilitate nuxing m each segment The 
flask was shaken on a mechamcal shaker for three hours Prehnunan studies 
showed that under these circumstances complete ecimhbnum of “^odium, chlonde, 
and phosphate is rapidlv obtained between the fluid m'ude and outside the 
diah SIS bag As diseiissed m a previous paper of this senes," calcium and citrate 
diahsed more slowh, but ipprovimate equdibnum for these substances avas 
also attained m 3 hour^ proauded the iinne was acid m reaction For this reason, 
onla unnes anth a pH of 6 or below u ere selected for this studa Upon completion 
of the 3 hour dialasis penod, the pH of the dialasate was alavaas exactla the 
same as that of the unne The m‘qde ind outside flmds are therefore assumed to 
be identical in aU respects except for the non-dialasable components of unne 
Figure 4 illustrates the conditions before and after diala^s 

Ecsiills After chalasis, solubdita was detemimed smiultaneousla m the ma- 
tenal inside and outside of the chala sis bags A graph of the results m one expen- 
ment is shoavu m figure 5, which also includes a cune of the solubihta in an 
artificial unne made up to correspond In this experiment solubihtv m the (h- 
ala sate was as great as in the unne itself except for a slight reduction at the 
4-hour mten al A total of 14 such e\-penment< were done The results are shoavu 
in figure 6 aaluch compares the filtrate calcium lea els two hours after addmg the 
precipitant* Ten little difference was fomid between the unnes and the cor¬ 
responding diala sates This is m sharp contrast to the preaaous studa corapanng 
unne anth artificial unne as shoavu m figure 3, B Table 2 sunmianzes the ch- 
ala sib ex-penmeut giaang the aa erage a nines at each of the tune inten als studied 
It maa be mentioned that the particular diala sis expenment selected for the 
graph *hown m figure 5 gaa e the greatest dia ergence of the entire senes It was 
selected for the illustration not because it was representatia e but rather to show 
the mstince aahere the greatest difference occurred between solubihta in the 
unne and it-- dnla s.ite 


BEFORE DIALYSIS DIALYSIS COMPLETED 
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CALCIUM PHOSPHATE SOLUBILITY 


nLTRATE 
CALCIUM 
mf % 



+ Solubility curves in unne, its dinlysate, and corresponding artificial urine all 
™th initial pH of 5 2 ± 0 01 Solubility m urine and d.alysate^^ was much greater than in 
urine Difference between dialTOate and unne shown at 4 hour interval was largest 
divergence seen in entire senes of 14 dialysates tested 


COMPARATIVE SOLUBILITY IN FLUIDS FROM 
14 URINE dialysis EXPERIMENTS 


FILTRATE 

CAbCiUU 

M0% 

40 . 


30 

to 


10 


J-fc—MJRINE OIALrSATC 


LU m LU LiJ m LU LU 


Pig 6 Solubility in 14 urines and corresponding unne dialysates as judged bj calcium 
levels in filtrates prepared 2 hours after start of test Solubility of calcium phosphate in 
unne dialysates was as great as that in unnes from nhich dialysates Mere prepaTed 


Table 2 Solxibihly of calcium phosphate tn urine and urine dialysates Averages of 14 

comparisons 




Average filtrate caJe/um 

in ms% 


M hr * 

1 hr 

2 hr 

4 hr 

1 24 hr 

Urine 

34 

30 1 

26 

20 

20 

Urine dialysate 

36 

20 

24 i 

18 

18 

Difference 

1 

1 

1 j 

^ 1 

2 


* Time is from start of solubility test 
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DISCUSSION 


This method for testmg solubditi- emplo\ s an ‘ ex-solution techmque m 
which precipitation is induced m a previousli clear fluid, thus permitting the 
possibditi of detecting states of supersaturation With an “in-solution” tech¬ 
mque, where the solvent is shaken with the salt in the sohd state information 
will be obtamed only as to saturation, not supersaturation Studr bv ex-solutioD 
has an additional adi antage in that it is more nearlv like the process of stone 
formation m which the salt also passes from the dissoh ed to the sohd state To 
a certam extent the test used here mav then be looked upon a*- a simplified model 
of what goes on m stone formation But there are obnous and important differ¬ 
ences, for mstance nothmg resembhng stone matrix is mi oh ed in the model 
One needs also to recognize that the precipitate occurnng in the test is not of 
the same composition as the complex apatites found m actual stone salt A 
studi of the c ilcium-phosphate ratios mdicates that our precipitates uutialli are 
composed of CaHP 04 which gradualli changes to Ca.fPOj"); K specific solu¬ 
bilizers hke magnenum citrate, or the dialvsable agent of unne are present, the 
coni ersion to the tertian salt occurs more slowli 
When comparmg solubditi'm different fluids it has alreadv been noted that 
the imtial pH must be identical But after calcium and phosphate are added, a 
change m pH wall meiatabli occur because of the phosphate buffenng action 
The pH change wall i an m different tests because the amount of unprecipitated 
phosphate wall differ dependmg on the solubflitv of calcium phosphate The 
fluid exhibitmg greater solubditi wall have a higher filtrate phosphate and there¬ 
fore a somewhat higher faltrate pH—a paradoxical findmg when it is remembered 
that calcium phosphate is more soluble m an acid medium Actually am pre¬ 
cipitation test wall eucounter the same difiiculti when working m the pH range 
we used Thus m mstances where solubditv is increased with this test the m- 
crease occurs in -pite of a somewhat adierse pH change A tipical example of 
pH changes i- gii en in the legend of figure 2 .1 


Thi= studi w i- undertaken in an effort to explam the supersolubditv of cal¬ 
cium phosphite m unne as compared with water at the same pH A complete 
explanation was not found The solubfliti m unne is considerabli greater than 
m artifici il media that mimic the unne m sodium potassium calcium m ignesium 


sulfate pho-phite citrate urea and chlonde Nor did additions of ammoma 
carbon ite treatiiuue hippunc and unc acids appreciabli miproi e the solubditi 
m the irtihcicd media All these ions mcrease solubditi bi means of the general 
salt effect ind magnesium and citrate seem to hai e a special action but the 
cumulitiie effeit is not sufficient to explam the obsened solubiht 3 m unne 
The unne ipparentli contains another substance which greatli augment^ cal 
cium pht>.phate solubditi Tlie dialias expennient shows that the unidentified 
solubilizer 1 - didis^ible and therefore not a protectiie colloid-if bi protectiic 
lolloid 1 - meant a maten vl which is nou-dialvrable because it u m a <=tate of 
colloidal di-pcraion and which also protects against precipitation of other 
-ain-t im e- 
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The experiments clearly show that mine is capable of maintaining a state of 
true supei saturation for considerable penods of time By supersaturation we 
mean a condition in -which an excessive amount of the salt temporanly remains 
dissolved but in an unstable state so that the excess ultimately piccipitates out 
The presence of indifferent ions (like sodium oi sulfate) played little or no role 
in permitting super saturation though they did seiwe to inciease tiue solubility 
On the othei hand, magensium and citiate favored a state of supersaturation 
but not to such a degree as to explain the marked temporary supersaturation 
seen with uiine Urme dialysates behave essentially like whole urine with respect 
both to true solubility and to supersaturation The extent and duiation of the 
period of supersaturation, as judged by this test, are by no means negligible with 
regard to the theoiy of stone foimation It needs to be remembeied, however, 
that these experiments study maximal supersaturation and not the amount that 
normally occurs 

Since unne contains powerful solubihzers, should diuresis be lecommended m 
an effoit to prevent stones? This question arises because diuresis would also 
dilute the solubilizers, rendenng them less effective Experiment has shown the 
solubihty in 10 ml of diluted urine is, indeed, less than m 10 ml of undiluted 
urine But if 10 ml of mine is diluted with 10 ml of water, tests run on the 
mixtuie wall show that the lolaX amount of calcium phosphate in solution in the 
20 ml mixture is greatei than that w'hich could be dissolved in 10 ml of the 
undiluted urine Diuresis, then, though it decreases the amount dissolved pci 
umt volume, is nevertheless advantageous if the inciease in total volume is 
considered 


SUMMAH1 

To study calcium phosphate solubihty a technique was used involving pic- 
cipitation of the salt from the solvent follow'ed by filtration The calcium content 
m the filtrate was then used as the measure of calcium phosphate still in solution 
m the solvent Comparisons were made of the solubihty in w'ater various watei 
solutions, unne, munic urine, and urine dialysate The influence of pH on solu¬ 
bility was excluded by equalizing the pH of the fluids pnor to i unning the tests 
Marked temporary supersaturation could be produced in urme, often lasting 
seveial hours When the period of supcisaturation had ended, the true solubihty 
m unne was still much greatei than that m water The substances m urme ac¬ 
counting foi these differences aie 

The urmaiy electrolytes, such as sodium, potassium, chloride, and sulfate 
They act to increase solubility by a non-specific “salting-m” effect, but play 
little role in permitting supei saturation 

Magnesium and citiate In a way thus far not understood, these maten ils 
favor a state of temporary supersaturatiou if m sufficient concentration 

An unidentified solubihzmg agent It acts by enhancing both supersatur ilion 
and ultimate solubihty The unidentified agent is dialj sable and hence not 
colloidal 111 natiiic 
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CALCIOI OXALATE SOLEBIUTY IX ERIXE EXPEREMEXTAL 

EROLITHLASIS XlT 

G H MTLLEP C 'iV \ERMEULEX i>-D J D MOOHE 
Frp'~ Dcpc'^r'^r’ O' Su'c*"'-/ Eni'" rei j or Cr cco lU 

In the preceding paper a bnef revievr iras given of the various explananons 
that have been oSered for the apparent supersolubditv of the stone-fom im g 
salts m imne For this papier it remains only to add those items from the hterarure 
that pamcnlarlv applv to the urmarv solubihty of calcium oxalate 

It 15 umversallv recognized that calcium and oxalate may be present m imne 
m higher concentratioiLS than can be obtamed even m a completelv saturated 
vater solution oi calcium oxalate Differences m pH plav httle piart m explammg 
this phenomenon because the solubihty of calcium oxalate is not significantly 
mcreas^d by the aciditv of the medium until it far exceeds that possible m urme 
Phvacal chemical theory munediatelv suggests the action of the other urmarr 
electrolvtes and their saltmg-m effect Hammarsten^ has demonstrated that 
the mdifferent ions do mdeed influence calcium oxalate solubihty She studied 
solubihty m ivater and m -water solutions of common urmarv electrolytes The 
method she used consisted of shakmg crvstalime calcium oxalate m the solvent 
bemg studied loUowed bv ntranon of the dissolved oxalate -with iiennanganate 
She found that sodium ^either chloride or di-hvdrogen phosphate' -when present 
m a toncenrration comparable to urme mcrea^ed solubihtv about three times 
Potasaum had an equal eSect but magnesium ions had a solubdizmg power 
greater than could be explamed by a nonspiecific salnng-m action Hammar- 
sten therefore postulated the formanon oi a magnesium-oxalate complex ion to 
account for this marked solubdizmg effect On the basis of theoreucal calcula¬ 
tions die concluded that the calcium oxalate solubdity m urme could be ade- 
quatelv explamed b\ the general -^t effect of the electroMes m the urme plus 
the spiecial action ot magnesium Medes- usmg a s imil ar test method studied 
solubdivv m the presence of urea She tound that 3 gm per cent urea about 
doubled the solubditx oi calcium oxalate 
The hterature indicate^, then that for calcium oxalate two mevhumsm- plax 
a ro’e m mcreasmg ^oIubdlIx m urme—the mdifferent salt and urea effect and a 
special magnesium action In the experiments here reporeed an aUempt has been 
made to determine u these action- completelv account lor the obsen ed concea- 
trauons oi ealiium and oxalate dissolved m the urme o' whether nihf'r sof^iap 
solubihzmg substance- or mechanisms hax e to considered 


JIETHODS 


Prenous norker- ha\e empkwed a technique fo- -tudina solubilin 
\ohe- -baking mth pondered lalcium oxalate to preduce a saturated 
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followed by analyas of the supernatant for oxalate With simple solvents the 
oxalate is merely titrated with permanganate, but with a complex solvent like 
urme the oxalate must first be extracted piior to titration, and oxalate extrac¬ 
tion IS both tedious and maccurate Therefore a qmte different method was used 
m this study Essentially the test mvolves two steps The fluid bemg studied is 
first accurately adjusted to standard levels of calcium and pH Increments of a 
standard oxalate solution are now added until a precipitate of calcium oxalate 
appears If other conditions are controlled, the amount of oxalate required to 
produce a precipitate is an mdex of the solubility 

Preparaiion of soluhons for leahng All flmds to be tested aie adjusted to con- 
tam 15 mg per cent calcium by addmg the appropnate amount of a concen¬ 
trated solution of calcium carbonate m dilute acid (240 mg per cent Ca) When 
solubihty m urme is bemg studied, it is first necessary to determme its calcium 
content and add the calculated amount to bring the total to 15 mg per cent 
calcium (Unnes already contaimng more than this amount were necessarily 
discarded from this study) The pH is now adjusted to 6 0 with dilute sodium 
hydroxide usmg a glass electrode pH meter Thereafter the flmd is passed through 
fine Buchner fntted glass funnels to remove any dust or lint particles which 
might later mterfere m the test 

Testing for solubility Five ml of the prepared flmd are mtroduced mto a 
senes of Coleman tubes by means of a burette To the first tube of the series, 
2 ml of distilled water are now added, and decreasmg amounts to the remaimng 
tubes, each tube recenung 0 1 ml less than the preceding After mixmg, addi¬ 
tions of sodium oxalate solution (0 005M) are made to all except the first tube 
of the series The second tube receives 0 1 ml of the oxalate and each tube there- 
aftei iweives mcreasmg amounts m mcrements of 0 1 ml When all additions 
have been made, the total volume is 7 ml m each tube The contents are now 
mixed and the tubes allowed to stand for one-half houi They are then examined 
for the presence or absence of precipitate by means of a Coleman nephelometer 
This instrument can detect suspended particulate matter at levels far below that 
which can be seen noth the naked eye Its extreme sensitmty is the reason why 
scrupulous attention must be giimn to cleanlmess and removal of dust particles 
by special filtration before the test is run Any tube ginng a reading of 10 or 
above on the nephelometer scale (a level not visible to the naked eye) is taken 
as indicating the presence of precipitate The nephelometei is not used to de¬ 
termme amounts of precipitate but merely its presence or absence m any given 
tube The first tube of the senes that shows a precipitate is taken as the end- 
pomt, and the amount of oxalate that had been added to it is used as the mdex 
of solubdity of calcium oxalate m the fluid bemg exammed The tubes precedmg 
it m the series will show no precipitate because they are unsaturated, the tubes 
following it will show progressively more and more precipitate since greater and 

greater amounts of oxalate are present 

Usmg the above test, solubdity was first determmed m sunple water solutions 
of some of the constituents ordmardy found m urme The test was then used to 
determine the solubdity m vanous normal unne specimens and corresponding 
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mnmc urines prepared in the manner described m the preceding paper m this 
senes 

RKSCLTS 

PrehininarT experiments dioived that changes m pH withm the range com- 
monlr found m urme did not greatlv alter the solubihty of calcium oxalate It 
iviU be remembered that in the preiious study mth calcium phosphate the 
factor of tune ivas of considerable importance Therefore a studi of the tune 
relabons m oxalate precipitation iras also done but it ivas found to be of httle 
importance beyond a certam mimmal mterral Readmgs taken 15 mmutes after 
the addition of the oxalate solution mere the same as those taken 24 hours later 
Consequently, the tests mere all arbitranlv run at a pH of 6 0 and read at one- 
half hour 

Figure 1 gives the results of the tests on pure solutions Creanmne (S7 mg 
per cent) and hippunc acid (.70 mg per cent) had no effect m mcreasmg solu- 
bditv Urea (3 gm per cent), sodium sulfate (266 mg per cent) and sodium 
di-hydrogen phosphate (172 mg per cent) all shomed shght solubihzmg action 
Magnesium chlonde (32 mg per cent) produced a marked mcrease m oxalate 
solubihty thus confimimg Hammarsten s observations on solubdizing by mag¬ 
nesium ions Sodium chlonde (2 gm per cent) mas qmte effective because of 
the relatively high concentration used As expected, citne acid (100 mg per 

CALCIUM OXALATE SOLUBILITY 
PURE SOLUTIONS 
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of calci^ o'ulale m simple solutiom^ and water as measured f.t te^t 
ihytT^ 'Ulfate and phosphate increased solubilitt modcrateh Alaimc 

V,™,='°‘foT>ccialli citrate incre3s^<=olubiht% considcrabh Cimcentratio^rM 
"ere arbitranh cbo-en a« reprt^cnting high normal value- for unne ninoru a ed 
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CALCIUM OXALATE SOLUBILITY IN URINE 
AND VARIOUS SOLUTIONS 

ML OXALATE SOU TO PRODUCE APT 
OZ 04 06 08 to 12 


I URIWE [ 

SOLUTIONS OF INCREASING COMPLEXITY 
(CUMULATIVE) 

I I h O 
£ 

I 1 + CITRATE 


]+ No 


]+ Ms 


I l l- SO 4 

I ' I +POq 

I “ARTIFICIAL’URINE ~l -t- UREA 

Fig 2 Solubilitj in a urine compared with solubiliti in solutions prepared to match 
concentration of original unne in substances indicated Note that as solutions become more 
complex, calcium oxalate solubilit} increases until it equals that of onginal urine n hen all 
indicated ions etc are present 

cent) maikedly increased the oxalate solubility because of its calcium-complexing 
properties It should be mentioned that each of these tests was run three or 
more times inth identical results 

It IS theiefoie eindent that the common constituents of unne do indeed in- 
ciease the solubihty of calcium oxalate over that m ■nater Hon ellectiie are 
these actions m unne? To answei this question fresh normal unnes weie studied 
for solubihty and at the same time analyzed for citrate, sodium, magnesium, 
potassium, sulfate, phosphate, and urea Eqmvalent solutions iveie then pre¬ 
pared to mimic the urme The results of one such experiment are shown m figure 
2 In this paiticular study the solubditj'’ was deteimined m a senes of solutions, 
each one piogressivel}'" more complex than the precedmg As the number of 
mgredients increased, the solubdity of calcium oxalate also progresavely in 
creased We have called the most complex solution “artificial urme ” It con¬ 
tained citrate, potassium, sodium, magnesium, sulfate, phosphate, and urea, all 
m the same concentration as had been found m the parent unne (Of course the 
amons and cations did not balance, it was therefore necessary to use chlondes 
to supply pait of the amomc components) With this artificial urine the solu¬ 
bihty of calcium oxalate was exac% the same as m the parent urme 

Smulai experiments were run on a total of 13 fresh normal urmes In on j one 
instance did the oxalate solubihty in the artificial unne fail to approximate that 
m the ongmal unne Figure 3 is a graph of the ai eraged results of these 13 ex- 
penmeuts The solubilit 3 m the artificial uimes, if anj'thmg, appealed to be a 
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F j 5 I3 eiiiH-HA'i n:: ci'^nira.’^c =*''1^ —" ui u " ^—^=ii= 

~ ^ —&fT: ^ V'O' ■>' 0 c. 

ti~tie letter rl in nt the on^mtsl unnfc It c-jft n^'ei teat le rueeaia tests on 
tmee the osolate already ptfeent ai the sp*-< nr.ee •nil alter the resn.ts :s^c_e~xat 
In, ^inie or tee eoreer test? th > e-os ej' takee lete Loesiereete. ^Idte L.tcr 
speeceees ho’te’^r ostilate detereiieati'jes ■eere d'lee oed ceelate etdeced ni 
i'i’>astnii tna the .imr ■». -»? unee- < itLeordy tee ae-otei' o: ueolate criestet teace 
a eLght though o-sne't drteree'e te the result- ontoei'^d 


DtS'C^sIOV 


Oee adraetage ot the test teethod ured here ho^ alreaay heee leeeejeed. that 
i 5 e avoid; oxalate deteneiran in; oy a tetLou; oed nunii urate extra-tije vne 
ether It has another advantage m tha'It cciu’-‘ys the cx-sdtrn^e rateertlue 
the m-solunoe pro<'e;; It therefore ohers the posabdiy ot deteetutg states ct 
sttpersaoiration and the niS.tiee'‘e ot time oe oreupi'anoe ot eal_ruru txalate. 
But It oho ha; a chsadvantaae in that the txa tee;; 11. the restu' i; Ixerec n~ 
the size 01 the osolate lei reieent- added to the -v^'niessive tube; VTe leom i my 
that the true pnait ot -atumtioe he; ;< cte'vhere hofmee < ee ni^e it i—ma eo 
preoipitate and the next one in the rfne; that d 'ts- It the drttorpn -e m me amount 
or oxalate u;ed m the tvo rule;- t Large the exai t cotnt or ;aruratiun reoumes 
Lorrespondnigly indennrte For our puroii;e; it vi old appear that the oxalate 
iULtement; n;eii by u; vere sum ently small to give the dr-srred int immu- m At 
hrst aght the te-t -Miunci; cumbtrsime but vrth exTenen'ie and y rtmm u; atten¬ 
tion to detail me beLe~e it i-on grvT? mi''rmation tor mare easuv rran other 
method; particularly mhen studying ydulfirty in hurd; v+ere iv-pi t neman- 
aonate titration iit the oxalate c-onnot De used. 

The result; conhrm the meh-kni'm ob;er~an in that call rm_ and oxaLme mav 
be p-e;ent in the unne m mu' h h_gner «oneentratiin; rh m m a ci mnieteiv 


-aturated ailuuoa 01 calcrum oxalate m mater The pH pLam: onlv a m-rv t"~ 
role m pe’-ojttmg thi; relarr-e ameryilalji-y In wntrast to nnisnhatc true 
-urer'amranon mrtn (*011. ram oxalate ma.- no- nend ana th- yifulurtv m urmo 
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CALCIUM OXALATE SOLUBILITY IN URINE 
AND VARIOUS SOLUTIONS 


ML OXALATE SOL TO PRODUCE PPT 
OZ OA 06 06 10 It 


I UBIWE ) 


SOLUTIONS OF INCREASINQ COMPLEXITY 
(CUMULATIVE) 

CZIh^O 

I l -I CITRATE 


I V Mg 

I ! I -fsoa 

I ~ l -t-POt 

I ‘abtificial'urine U urea 

Fig 2 Solubility in a unne compared witli solubility in solutions prepared to match 
concentration of original urine in substances indicated Note that as solutions become more 
complex, calcium oxalate solubility increases until it equals that of original unne when all 
indicated ions etc are present 

cent) maikedly increased the oxalate solubility because of its calciura-complexing 
properties It should be mentioned that each of these tests ivas mn tliree or 
more tunes with identical results 

It IS therefore evideut that the common constituents of unne do indeed m- 
crease the solubility of calcium oxalate over that in water How effectn e are 
these actions m unne? To answer this question fresh normal unnes eere studied 
for solubdity and at the same time analyzed for citrate, sodium, magnesium, 
potassium, sulfate, phosphate, and urea Equivalent solutions were then pre¬ 
pared to mimic the mine The results of one such experiment are sliorni m figure 
2 In this particular study the solubility was deteimmed m a senes of solutions, 
each one progressively more complex than the preceding As the number of 
mgiedients increased, the solubdity of calcium oxalate also progressively in¬ 
creased We have called the most complex solution “artificial urine ” It con¬ 
tained citrate, potassium, sodium, magnesium, sulfate, phosphate, and urea, all 
m the same concentration as had been found m the parent urine (Of course the 
anions and cations did not balance, it was therefore necessary to use chlondes 
to supply part of the amonic components) With this artificial unne the solu- 
bdity of calcium oxalate was exactly the same as m the parent unne 

Siuulai experiments v ere run on a total of 13 fresh noimal urmes In o j one 
instance did the oxalate solubdity m the artificial urme fad to approMmate that 
m the ongmal unne Figure 3 is a graph of the a^eraged results of these 11 ex- 
perunent« The solubdit} m the artificial mines, if anjdhmg, appeared to be a 
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DmiOX -\S -\X AID IX THE COLLECTION OF 
EEETEEAL ^^PECLMENS 
P K RATLIFF axt> 5 L FELIALAN' 

Yaluab'e irtionnanoii can bs derived from the examination Oi split urine 
specnneiLs obtamed bv ureteral catheters Such e x a mina tions mav mclude 
baete~oiozic pathologic rmcroscop’c and biochemical dete rmina tions The 
ease ivith vhich such specimens are obtamed is dejiendent upon the patient 
havtuE an adequate urme output 

3-Io5t retrograde studies at Ann Aroor hospitals are penormed under general 
anesthesia tvhich precludes the patient mgesting a large t olume oi flmd on the 
mn-mng of endoscopi Other methods have been used to pronde the necessarv 
diuresis Fluids have been forced hourly on the mght precedmg the examination, 
out this IS an obvious mconi emence to both patients and mirsmg staS Another 
method is to begm an mtiavenous mfusion of glucose solution run at a rapid 
rate an hour prior to the procedure This has obvious drawbacks m terms of 
mne consumption cost and mconvemence 
A p'eferaVe method 'vould appear to be the administration oi a sale low 
cost and rapid actmg diuretic as pan oi the anesthetic premedication Diamox 
appeared to f ulfill thes^ requirements While the eficacv of cLamox as a diuretic 
m nomaUv hydrated or edematous patients is well known its eScacv m dehv- 
drated. preanesthetic patients had to be determined 
Such a studv was penormed as loHows Patients with mdweUmg catheters 
were prepared as lor monung anesthesia that is thev were allowed no food 
or fimd from midmght on. Two 30-mmute tmne coUecnons were taken begm- 
nmg at 7 am as controb -\t S am each patient was given a 250 mg diamox 
tablet With only enough water to pieimii swallowmg oi the tablet Fifteen mm- 
ute urine collections were then taken for two and one-hah hours 
The onset of diuresis is at approximatelv lorty-Sve minutes and persists 
tor approximatelv an additional hour and one-half The jieak of the diuretic 
curve IS m the 60 to 90-mmute period Thus the drug mav eSucientlv be a nan 
OI the preanesthenc medications usually oven 45 minutes to one hour pnor 
to anesthesia 

The a\ erage urme Sow dunng the (jO to PO-mmute penod was 2 5 ec per 
mmute compared to a basal urme output of less than 0 7 cc per mmute m the 
dehvdrated patient In aU instances the urme output was at least doubled and 
m most cases Quadrupled or more 

To provide actual chmcal apphcanon of this premise spht urme outputs 
have been determined m panents under anesthesia and with the msemon of 
ureteral catheters lollowing premedicanon with diamox. In all instances the 
urine output has been sumcient to permit the rapid coHeenon oi spht soecimens 
In summation the of diamox m the dosage of 250 mg admmisteied 
orallv one hour pnor to ureteral catheterization is suggested as an aid m the 
rapid collecnon of spht urme specimeiis 

j 23 \ ii-‘h Incalls St Ann Aro^r, Hitch 

P^d a- ffiecnng of Cea--al Section o Ataencan XJroloncal Association 

Maciicac Island Mich. Xiigi.s' 23-31, 1157 ^ ^—ocia-ion 
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could be entirely explained on the basis of the nonspecific salt effect plus the 
special complexing action of citrate and magnesium Artificial unnes gave the 
same solubihty as the corresponding actual unnes if the mimic urines contained 
the same amount of the vanous electrolytes, urea, citrate, and magnesium The 
special action of citrate is undoubtedly due to its abihty to complex with cal¬ 
cium, the magnesium action is probably to be explamed, as Hammarsten sug¬ 
gested, by its abihty to complex with oxalate The artificial media did not con¬ 
tain any “piotective colloid” materials and there seems, therefore, no need to 
consider such a colloidal mechamsm to explam the solubdit}'’ of calcium oxalate 
in urme Others have reached the same conclusion based upon theoretical calcu¬ 
lations but to our knowledge this is the fiist tune an attempt has been made to 
actually compare the solubihty m unne and mimic media by empinc test The 
result mth both calcium phosphate and oxalate has been a failure to find ein- 
dence for a protective colloid mechamsm 

SUMMARY 

A precipitation test was developed to study calcium oxalate solubihty m pure 
solutions, urine, and solutions made up to nrumic the urmes tested 

Calcium oxalate was found to be supersoluble m urine as compared mth 
water The supersolubdity could be adequately explamed by the “saltmg-m” 
effect of the urinary electrolytes and the formation of two complex ions The 
unnary colloids were not necessary to explam the observed solubihty of calcium 
oxalate m urme 
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PROGRAM, ARJSTTAL MEETING OF AMERICAA^ UROLOGICAL 
ASSOCIATION^, INC , APRIL 28-MAY 1, 1958, THE ROOSEVELT 
HOTEL, NEW ORLEANS, LA 

Monday, Aphid 2S 

Scientific Sessions 9 00 a m to 12 noon 

Technique and Results of Ilbocystoplasty and SioiioiDocYSToPLASTY Vf E Goodmn 
and (bj invitation) C C Winter and R D Turner, Los Angeles, Calif 

Functional Chajiacteristics of the Ileal Segment as a Valve Frank Hinman, Jr and 
(bj' invitation) Rudolf Oppenheimer, San Franisco, Calif 

Primary Diversion of Hydhonephrotic Kidney to an Ileal Conduit A Miirphi (bj 
invitation), J J Lee and (liJ invitation) L M King, Pittsburgh, Pa 
Discussion J J Cordonnier, St Louis, Mo 

Management of Recurrent Infections of Genito-Uhinaky Tract in Infants and 
Children F B Bicknell, Detroit, Mich 

OPEHATira Correction of Vesico Ureteral Reflux in Non Paraplegic Child Indi 
cations. Technique and Results Foster Fuqua, J C Alexander, K B King and 
(bj invitation) E W Ware, Jr 
Discussion Meredith F Campbell, kliami, Fla 

Interstitial Cystitis in Children H P McDonald, Atlanta, Ga 

Ureteral Ectopia H D Woodson and A L Herring, Memphis, Tenn 
Discussion H M Spence, Dallas, Te\ 

Tuesday, April 29 

Motion Pictures 8 00 to 9 00 a m 

Tricks of the Trade E W Broivn, West Palm Beach, Fla 

Parasacral Prostatectomy B S Vallett, Wilmington, Del 

SiiiPLiFiED IMethod op Pbrineal Prostatectomy B S Abeshouse, Baltimore, Md 

Scientific Sessions 9 00 a m to 12 30 p m 

Exfoliated Cytology of Urinari Tract A Neiy Approach mith Particular Refer 
ence To the Collection op Material and Preparation of Slides for Study R D 
Amelar and CjtiI Solomon (bj invitation), R M Hjman and (bj invitation) Robert 
Chaiban, Neiv York, N Y 

TheVoluntari Control of Micturition S R Aluellner, Boston, Mass 

Structure and Function of Internal Vesical Sphincter Climcai Ai plications 
Jack Lapides (bi' invitation;, Ann Arbor, Mich 

The Relatiae Importance of Venous and Lymphatic Routes from Renal Pelais to 
C iRc I latino Blood Theodore Bledsoe and J J Murpln (In invitation). Philadelphia 
Pa 

Maximum Clearances (GFR and ERPF) in Dogs W S Kerr, Jr , Boston, Alass 
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OccGBRENCE OF I^IBRINOLFSIN DOHING TrANSGRETURAI. I*R0ST\TIC SeRGERT ^Vllliain 

Ba\ir\b and (b^ invitation) Horace Jacobson, Sn\re, Pa 
Di=cu'sion M P Herb&t, Jr , M ashington, D C 

UrologicPitf^els IN Management or Carcinoma OF Cermn C J E Kickham, Brook¬ 
line, Mass 

Ureterae Obstrection Due TO Carcinoma OF Rectosigmoid or Its Metastases C N 
Burns and P P Maiock tVilkes-Barre, Pa 
Discussion H T Bcachani, Xcw Orleans, La 

SoLiTARi Distant Metastases from Lnsespected Renae Carcinoma Richard Chute 
and (b\ inntation) E F Ireland, Jr and J D Houghton, Brookline, Moss 
Discussion t F Marshall, Mew lork, In Y 

SpoNTANEors Riptuhe of Renal Pelais W E Forsithe W L HufTman and (hi in\i- 
tation) Lester Pcrski, Cleveland Ohio 
Discussion T R Montgomen, Portland, Ore 

2 00pni toSOOpm 

Panel Discussion Medicolegal Aspects of Urologt Moderator, Hubert IVinston 
Smith Director and Professor of Law and Legal Medicine, Law Science Institute, 
tniAersitj of Tevas, \ustin, Tex , C D CreexT , Director of UrologA in the Depart¬ 
ment of Surgerx, Medical School of the XJniversitA of Minnesota, ^Iinneapolis, Minn , 
Charles Montgoraerx Stewart, kssociate Clinical Professor of UrologA, Umversitx of 
Southern California, School of Medicine, Los Angeles, Calif Leonard Paul BTershub, 
Associate Professor of UrologA, Mew York Medical College, Metropolitan Medical 
Center, Men Aork M Y , Alxan Chnstovich, head of the Legal Department of the 
Mew Orleans Public Semce, Mew Orleans, La 

Transpehitoneal Bilater-al Ltmphadenectomt for Testis Tumor Mew Surgical 
Approach Nicholas Malhs (bx invitationl and J F Patton, Washington, D C 
Discussion L G Lenrs, Washington, D C 

Wilms Tumoh Report of Scxtt C ases J K Lattimer,M M Melicowand (bj inxutation) 
\ureho Uson, Mew A'ork, M Y 
Discussion S M Vose, Boston Alass 


SCIEMTinC EXHIBITS* 

Dr SamgelA Y^t, Chairman 

Genitoubinarv Tumors IN Children Armed Forces Institute of Pathologj (F K Mostofi 
and bx inxutation,E A Theiss), Washington D C 

Some CoNTBiBiTioNb of Dr Hugh H Young to Oper-ative Urologt Armed Forces 
Institute of Pathologx (B M Silliphant Capt MC USM, bx inxutation and E E 
Ferguson) Bashington D C 

Thp Seminal \ esicles Before and After Open Prostatectomt J H Arnold (bx inxu 
tation) Hou'^ton Texas 

‘Subtotal Cxstectomt in Treatment of Bladder Cancer Roger Baker and (bx mxuta 
tionlTimothx Helix Charles Putnam Timothx Tehan and Edouard Beaugard Wash 
ington DC o > 

' As of Fcbruarx S 19oS Editor 
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Effects op PI^OLO^GED Urethral Catheterization I Persistence of Normal Renal 
Structure and Function H S Talbot and (bj invitation) E M Mahoney and S R 
Jaffee, West Roxbury, Mass 
Discussion R C Bunts, Richmond, Va 

Clinical Reviem op One Thousand Consecutive Retropubic Prostatectomies G D 
Blue and J M Campbell (bj invitation). Saskatoon, Canada 
Discussion Robert Lich, Jr , Louisville, Ky 

UrO'Epithelium Transplantation to Intestinal Sbovients An Experijiental Study 
(First Prize, Essaj’- Contest) Michel Gilbert, W G Pace, III and R J Izant, Jr (by 
invitation), Columbus, Ohio 

Panel Discussion Determination of Sex and What to do About It Moderator, Ray¬ 
mond G Bunge, Professor of Urology, College of Medicine, State Universitj of Iona, 
Iona Citj, la , Alexander Albert, Professor of Phjsiologj, lUajo Foundation, Uni 
versitj' of Minnesota and head of Endocrinological Laboratorj , Maj o Clinic, Roches 
ter, Minn , Edgar Burns, Professor of Urologj , Tulane Universitj School of Medicine, 
and head of Department of Urology, Oclisner Clinic, New Orleans, La , and Joan G 
Hampson, Assistant Professor of Pediatrics, Johns Hopkins University School of 
Medicine, Baltimore, Md 

2 00pm to 5 00 pm 

President’s Address OpncE Urology W J Baker, Chicago, Ill 

The Raaion Guiteras Lecture An Ev'aluation of Cystectomy in Urologic Surgery 
C C Higgins, Cleveland, Ohio 

Thursday, May 1 

Motion Pictures 8 30 a m to 9 30 a m 

Operation for Hypospadias S H Johnson, III, Pittsburgh, Pa 

Retropubic Prostatovesiculectomy McCleory Glazier and (by invitation) L J Lorn 
bardo, Los Angeles, Calif 

Total Prostatectomy after Preliminary Ligation of Vascular Pedicle E W Camp 
bell, Philadelphia, Pa 

Radical Retroperitoneal Lymph Node Resection fob Carcinojia of Prostate R H 
Flocks, Iona Citv , la 

Scientific Sessions 9 30 a m to 12 30 p m 

Studies in Urolithiasis V Salicylate Therapy for Calcium Urinary Stone 
Progress Report E L Prien, Brookline, Mass and (bj invitation) W O Fojc, 
Boston Mass 

Discussion C W Vermeulen, Chicago, 111 

Peristalsis OF Ureter after Surgery S R Weinberg and (bj invitation) A A Sicbens, 
Brookl}n,N Y 

Discussion T E Gibson, San Francisco, Calif 

Congenital Vascular Tumors and Malformations Involving Lrinarv Tract Diao 
N osis AND Surgical Managevuent J B Hamsher and Tiirlev Farrar (bj invitation) 
and T D Moore, Memphis, Tenn 
Discussion G J Bulklev Chicago, III 

Unexplained Hemorrhage in Uhoiogic Surcerv W V Barrett and (lij invitation) 
Glenn Reid, Pittsburgh Pa 
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OCCTTRRENCE OF FlBRINOlASlN DCRING TrAASURETHRAB PrOSTVTIC SfRGERF William 
Bau^\^ and (b\ inFntation) Horace Jacob'on Sa\Te, Pa 
Di'Cu^sion M P Herb't Jr , Washington, D C 

Urolocic Pitfalls la'VLwACEMEvr or C\Rci\o\iA OF Ceriix; C J E Kickh im, Brook¬ 
line Mas- 

Ureteral 0B--TH1.CTION Dee TO C\Rci\o\n OF Rectosigmoid OR Its ;Met\st\ses C X 
Bums and P P Maiock Wilkes-Barre, Pa 
Di«cu=-ion H T Beacham New Orleans La 

SouTaRT Distant AIet\st\ses from U\srsrECTED Rea ad Carciaoma Richard Chute 
and (b\ inaatation) E F Ireland Jr and J D Houghton, Brookline, Mass 
Di'cus-ion \ F Marshall, Nevr \ork X \ 

Spovtaaeofs Rt FTFRE OF Re\ AL Peeais W E ForsA thc W L Huffman and (bi in\i- 
tation) Lester Persk\, Cleveland Oluo 
Discussion T R Montgomeia, Portland, Ore 

2 00pm toSOOpm 

Panel Discissioa Medicolegal \sPEcrs of Urologt Moderator, Hubert Win=ton 
Smith Director and Professor of Law and Legal Medicine Latv Science Institute, 
Lniversitj of Te\as Austin, Tea , C D Greet \, Director of Urologa in the Depart¬ 
ment of Surgen Medical School of the L'm\er<itA of Almne-ota, Minneapohs, Alinn , 
Charles Montgomen Stewart, Associate Climcal Professor of Urologa Lmaersita of 
Southern California School of Medicine Lo' Angeles Calif Leonard Paul Wershub, 
Associate Profe"or of Crologa, Xcw York Medical College Metropolitan Medical 
Center, Xetv \ork X V , Alvin Christovach, head of the Legal Department of the 
Xew Orleans Public Service, Xew Orleans La 

Transperitoaeal Bilateral Ltmph adenectomt for Testis Temor Xew Sergical 
Approach >MchoIas iMallis tb\ mntationl and J F Patton, Washington, D C 
Discussion L G Lewis Washington D C 

WiLMs Temor Report of Sestt Cases J K Lattimer,IlI M Mclicowand (bi invitation) 
Aurelio C«on Xew \ ork X Y 
Discussion S X Vose Boston Alass 


SCIENTIFIC EXHIBITS* 

Dr SamfxlA Vest, C/iairman 

Geattoebiaart Temobs lA Childbea Armed Force-Institute of PathologA (F E IMosfofi 
and, bv inATtalion E A Theiss), Washington D C 

Some Coatribetioas of Dr High H A'oeac to Operative Croloct Armed Forces 
Institute of PathologA fVT AI Silliphant Capt AIC LSX, ba luntation and E E 
Ferguson I Bashington D C 

The Seminal A EsicLEs Before and After Open PRosTATEcroan J H Arnold (ba in\a- 
tation) Hou-^ton Texas 

SiBTOTAL Ctstectomt IN Tbe,atmen-t OF BLADDER Cancer Roger Baker and (ba inaata 
tionlTimotha Kella Charles Putnam Timotha Tehan and Edouard Beaugard Wash 
ington D C 


As of Fehruara S I'to's Editor 



616 


PROGR-tM OP ANNUAL MEETING 


Effects of Pkolonqed Urethral Catheterizatior I Persistelce of Norjial Renal 
Structure and Function H S Talbot and (bj invitation) E M Mahoney and S R 
Jaffee, West Ro\bur 3 , Mass 
Discussion R C Bunts, Richmond, Va 

Clinical Revieu of One Thousand Consecutive Retropubic Prostatectomies G D 
Blue and J M Campbell (bj invitation), Saskatoon, Canada 
Discussion Robert Lich, Jr , Louisville, Ky 

Uro-Epithelium Transplantation to Intestinal Segments An Experimental Studi 
(First Prize, Essay Contest) Michel Gilbert, W G Pace, III and R J Rant, Jr (liy 
invitation), Columbus, Ohio 

Panel Discussion Determination of Sex and What to do About It Moderator, Ra} - 
mond G Bunge, Professor of UroIog 3 f, College of Medicine, State Universitj of Iona, 
Iowa City, la , Alexander Albert, Professor of Ph 3 sioIogy, Ma 3 0 Foundation, Uni 
versit 3 of Minnesota and head of Endocrinological LTborator 5 , Ma}m Clinic, Roches 
ter, Minn , Edgar Burns, Professor of Urolog 3 ’^, Tulane Umversit 3 School of Medicine, 
and head of Department of Urology, Ochsner Clinic, New Orleans, La , and Joan G 
Hampson, Assistant Professor of Pediatrics, Johns Hopkins University School of 
Aledicine, Baltimore, Md 

2 00pm to 5 00 pm 

President’s Address Office Urology W J Baker, Chicago, HI 

The Ramon Guiteras Lecture An Evaluation of Cistectomt in Urologic Suroeri 
C C Higgins, Cleveland, Ohio 

Thursday, May 1 

Motion Pictures 8 30 a m to 9 30 a m 

Operation for Hypospadias S H Johnson, III, Pittsburgh, Pa 

Retropubic Prostatovesiculectomy McCleery Glazier and (by invitation) L J Lom 
bardo, Los Angeles, Calif 

Total Prostatectomy after Preliminary Ligation of Vascular Pedicle E W Camp 
bell, Philadelphia, Pa 

Radical Retroperitoneal Lymph Node Resection for Carcinoma of Prostate R H 
Flocks, Iowa Citi, la 

Scientific Sessions 9 30 a m to 12 30 p m 

Studies in Urolithiasis V Salicylate Therapy fob Calcium Urinary Stone 
Progress Report E L Prien Brookline, hlnss and (b 3 invitation) W O Foie, 
Boston, Mass 

Discussion C W Vermeulen, Chicago, Ill 

Peristalsis of Ureter AFTER Surgery S R Weinberg and (b 3 invitation) A A Siebcns, 
Brookl 3 n, N 1 

Discussion T E Gibson, San Francisco, Calif 

Congenital Vascular Tumors and Malformations Inioliing Lrinari Tract Diag 
N osis AND Surgical Management J B Hamsher and Turlci Farrar (b3 invitation) 
and T D Moore Memphis, Tenn 

Discussion G J Bulkle3 , Chicago, Ill 

Unexplained Hemorrhage in Urolocic Surgery W A Barrett and (1)3 invitation) 
Glenn Reid, Pittsburgh, Pa 
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PBOGR-Vai OF AXNTJAL MEETING 


Composition A^D Sthuctuhe OF Urinahy Calculi W H Bojce, J S King (bj iniita 

tion) and F K Garvey, Winaton-Salem, N C 

Devices for Improved Technique of Bladder Irrigation at Patient’s Bedside, 
Mechanical Operation of Drainage Thai op Ctstoscopic Table Balance Arm 
FOR Ctstoscopic Table and Attachiient for Ctstoscopic Table for Irrigatiaq 
Flask E W Broivn, West Palm Beach, Fla 

Wirt B Dakin Historical Museum of the American Urological Assoctation W B 
Dakin, Los Angeles, Calif 

Bone Formation in Experimental Pyelourbteroneostomt J W Draper and (bj invi 
tation) J AI Pearce and 11 W Lavengood, Jr , New T’ork, N Y 

Evaluation of Hypospadias in Intersbx Problems Harry Grabstald, M K O’Heeron 
and (bj invitation) George Clayton, J D Smith and J R Fish, Houston, Texas 

Anastomosis of the Ureter New Technique F C Hamm and S R Weinberg, Brook 
lyn, N Y 

Sex Chromatin in Prostatic Tumors T H Lehman and Abe 03 amada (bi invitation), 
and C V Hodges, Portland, Ore 

The Ileal Segment as a Valve Frank Hinman, Jr and (bj'^ invitation) Rudolf Oppen 
beimer, San Francisco, Calif 

Tissue Diagnosis of Curable Prostatic Cancer P B Hudson, Nen York, N Y 

Alm Roentgbnograjis of Surgically Exposed Kidney C R Marquardt and (by invi 
tation) J W Pick, Milwaukee, Wis 

Carbon Dioxide for Presacral Pneumography A Safe Technique R R Landes and 
(by invitation) C L Ransom and Robert MoLelland, Danville, Va 

Abdominal ADssbs in Children M M Mehcou and (b} invitation) A C Uson, Lew 
York, N Y 

Needle Biopsy of Prostate Sam Peck, San Diego, Calif 

Anterior Sacral Meningocele with Pathognomonic Sacral Defect J W Pick (by 
invitation) and C R Marquardt, Milwaukee, Wis 

Volumetric, Graxmmethic and Radioisotopic Determination of Fluid Transfer in 
Transurethral Prostatectomy R O Tailor (b) invitation) B S iMaxson (lii mvi ^ 
tation), F H Carter (bi mntntion), William Bethard (bi invitation) and R J Pren 
tiss, San Diego, Calif 

Urinary Calculus Mbchaxisms of Formation, Strlcture Studies E L Pnen Brook , 
line, Mass * 

anew Urographic jMethod for Determination oi Voiding Efficiexci M S Roberts ' 
(b) mxntation), J K Lattimer and (bj invitation) Hans Zinsser and Donald Johnson 
New York, N Y 

Retropubic Y Plasty for Vesical Neck Obstruction T J Sinatra tbi invitation), ^ 
New York, N k t 

Regional Renal Hypothermia Paul Stueber and Lester Perski (b\ mutation) Clcxe j 
land, Ohio 

Uses of Isolated Segments from Intestinal Tract in Genitoi rinabi Si rgeri I? D 
Turner tbi invitation), Los 4ngeles, Calif 

Nonxenereal Diseases of the Genitals The Differential Diagnosis of Genital 
Lesions J F Wilson (bx inxitation), Philadelphia, Px 


PUOCIUM OF \NM\L MELTING 


G19 


\ New IbOTorE Te'^t for \ t'-iio Lrltlrm Refli-n. C C A\inter (l)\ inMtution), Lo= 
Nngcle-, Calif 

EnfolutuE Cytoi oca oi Slnill t em vle I rethra N H Noungblood and (b\ in\ita 
tion) E NI Tomlin and J O ^\ illi ini' Concord, X C 


TECHMC\I EXHIBIT 
Mit ILLI \M I' Dii'i "CH, Director 
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Hoffmann La Roche Inc Nutlei 
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DICORVIH — 
PR03TAT1C CABCIHOMA. 


for the palliation of 


KetUoal Dlrootor'a 
Report # 2 
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October, 195T 

The February, 1957 Bulletin of the New York Acadeay of Nedloioe present, 
a tranecrlpt of a panel dt.cu.sion on the aanagenent of prcetatlo 
ob.truotton The panel group oonel.ted of Doctor. Herbert Brendler, 

John K Lattlaer, Victor F Uarehnll, Fedor h Sengler, and waa 
moderated by Doctor Robert S Hotohkl.e In the section of the Beetlng 
dealing with proetntio oaroinona there were eereral interesting 
obserrations “ 




'^ncer is reoognixed 


®ise.aa®ij ■ 

Oimm 34 a 17 - ^ 


Use a SteUidard catheter i 
in Cold weather I 


To Give You Just the "Right Feel” 

BARD-USCI Catheters 

are made both Standard and Rigid 

To be easily inserted, a ureteral catheter must have the 
“nght feel” The pliability of a small size ureteral catheter 
changes with the temperature and humidity 

To overcome this, you can use either a standard” or 
“ngid” Bard USCI Catheter when you are using a 4 5 6 
or 7 French The “standard” and “ngid” are easily distin 
guished by the number and band 




361 (Standard) has a single band 



361R (Rigid) has a double band 



365 (Standard) has a single band 


36SR (Rigid) has a double band 


Try both types of BARD-USCI Ureteral 
Catheters you will "feel” the difference 


Manufactured by 
TT Pr. Instrument Comoration 


Distributed by 
C R. BARD, Inc 



/ 

''■’j ' 
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‘Compazine’ can be depended upon to have little, if any, hypotensive effect 

Available Ampuls, Multiple dose vials, Tablets Spansule'l capsules. Syrup ''4^ 

and Suppositones 

Smith Kline & French Laboratories, Philadelphia 


★T NL Reg Pat. Off for piochlorpentine S K.-F 

tT M Reg U.S Pat Off for suwained rdeate capjuies SJv F 
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AN INTRODUCTION TO 
EXPERIMENTAL SURGI¬ 
CAL STUDIES 

Ry W J Dempster, Postgrad- 
vale Medical School of London 

Taking the clinical problem as 
a starting point, there is out 
lined the significant laboratorj 
iiork that has been performed 
in such areas as tissue regenera 
Iton and wound healing, tissue 
grafting, transplanting and im 
planting, low temperature stud 
tes, hypertensive diseases, car 
diovascular, intrathoracic, genito 
urinary, and gastroenterological 
problems 

476 pages 73 illustrations 
Published in 1958 
Sent on approval $10 00 


THE DIAGNOSIS AND TREATMENT OF 
INFECTIONS 

By D Geraint James, Middlesex Hasp , 
London 

The most up-to-the-minutc techniques 
available in one text concerning the rapid 
advances in specific chemotherap;! and 
more precise methods of diagnosis For 
handt reference, informative tables are 
provided to complement the tevt Presents 
subject matter in three sections the first 
provides details of currentlj used chemo¬ 
therapeutic agents, the second describes 
microorganisms responsible for human infec 
tions, and the third takes up infections 
of the various sj stems 
244 pages Published in I9S7 

1 illustration, 24 tables 
Sent on approial, $6 00 


UNEXPECTED REACTIONS TO MOD¬ 
ERN THERAPEUTICS—Antibiotics 

By Leo Sehindel, Jerusalem 

Incorporated in this volume is matenal 
gathered from hundreds of publications from 
all parts of the uorld exploring the side 
effects and untoward reactions of antibiot 
ICS Its purpose is to make these reactions 
more easily mevented as more becomes known 
about them The general practitioner as well 
as the specialist will find the book of im 
mense interest and value Evaluation and 
effective treatment of side effects has be 
come important in order to know -nhat 
specific reactions maj be expected from a 
particular medicament 

160 pages Published in 1957 

Sent on approxal, $3 00 
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designed for 
the surgeon 
whose patients 
can afford 
the best 


BIRTCHER 



ELECTRO- 

SURGICAL 

UNIT 





The Personally Certified” Electrosurglcal Unit is designed to 
pve a quarter century of superb performance m Hospital duty 
Especially created for the exquisite demands of endoscopic 
resection For more than nine years this instrument has proved 
Its superiority to hundreds of urologists throughout the entire 


Electrosurglcal reprints and detailed 
mailed to you on request Please address 


specifications ivill be 
your inquiry to 




r 


"Personally Certified" 
means that each and 
every machine has, 
after the usual engi¬ 
neering inspection 
and testing, been 
operated in simulated 
surgical procedures 
in every variation 
hy Cecil Birtcher 


the birtcher corporation 

4371 Valley Blvd Los Angeles 32 California 
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when you encountei 

• lespnatoiy infections 

• gasti ointestinal 
infections 

• genitouiinaiy 
infections 

• miscellaneous 
infections 


■■■■■I 


o 





foi all 

teti acychne-amenable 
^nfect^ons, 
piescnhe supenoi 



Squfbb Tetrmcyclino Phoaphal* Complex 


Sqjjibb 


In youi patients, sumycin produces 

1 Superior initinl tetracycline blood levels—faster and higher 
than ever before—assuring fast transport of adequate tetra¬ 
cycline to the site of the infection 

2 High degree of freedom from annoying or therapy-inter¬ 
rupting side effects 



Squibb Quality— 
the Priceless Ingredient 


Supply 

Sum>cln Capsale* (per Capsule) 

Sumycin Suspension (per 6 cc ) 

Sum^xin PedUtrlc Drops 
(per cc —20 drops) 


TelracyeUnt pheuphalt 
eompUx to 

ittrucyeline HCl (mp ) 


Packaging 
Bottles of 16 and 100 
2 ot bottltM 
10 cc dropper bottles 






Nuclear-Chlcago instruments shown being 
used Include two new DS5-2 Collimated Scin¬ 
tillation Counters new SA1-AS stand two 
new t^OA S Ratemeters and two Rectl- 
fln^sTRecorders 



studies of kidney function 

with radioactive diodrast® 


The evaluating of blood supply and 
excretory function of the kidneys individ¬ 
ually with radioiodine labelled diodrast, 
introduced only a few months ago, is 
already m wide use For this procedure, 
Nudear-Chicago has immediately avail¬ 
able a newly-designed complete countmg 
system Radioactivity curves for each 
ladney are recorded separately 

This versatile eqiupment requires no 
modification—it is ready for immediate 
use Smtable too, for hver function study 
with radioiodme labelled rosebengal, meas¬ 
urement of cardiac output with radioiodme 


labelled human serum albumm, evaluation 
of thyroid function with radioiodme 
and many other procedures requirmg ex¬ 
ternal countmg 

For years Nuclear-Chicago has been a 
leader m the development of quality radio¬ 
activity instrumentation for the medical 
profession providmg m the highest degree, 
the effiaency, accuracy and rehabihty so 
essential m this exactmg field Comjietent 
and prompt service is always available 
Write for full details or ask to have our 
representative call 


] C C Winter J Urrf "fi 182 196 (1956) 2 G \ Taplin. O M Mereditli. Jr„ H. Kade and C. C Winter- 
) Lab C3m. Med -ta 866-901 (1956) 




09(2 


itfic/eofr ' cA/ea^^o 


221-A WEST ERIE STREET • CHICAGO 10 IIIIHOIS 
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Otis Urethrotome 

Straight model, plain, is complete with three 
guide tips and two knife blades, in a 
wood case Has standard thread—for 
use with standard filiforms, if desired 

GU-4140 Complete Each, $62 50 

GU-4141 Replacement Blade, only, for above Each, $6 00 





nMUELLER & CD. 

330 South Honore Street 
Chicago 12, Illinois 

Dallai • Houston • los Angeles • Rochester, Minn, 


AMBUTAINER Urinary Drainage Set 

• STERILE PACKED • ALL PLASTIC 
• READY TO USE 

Fits empty intravenous and one gallon bottles for use as drainage receptacles 

TYPE A for Abbott bottles 


TYPE B for Mead Johnson, Contmental^i^^^^^^ 
and Mac Bick bottles 
TYPE G for Cutter and 
gallon bottles 

Economical - can be 
charged to patient’s account 

HOSPITAL PRICES 

12 to 1 gross- 90 each 

More than gross- 80 each L 

All prices FOB factory Prices sublect to change without notice t 

PLEASE SPECIFY TYPE 
For full detells on Ambutalner Items write for Catalog No sn 


'Ptojftc On^-Prtc# *cf«w<n\ 
AMBUTAINER Dfoin Cop . 

(doub/e-*tnftd) ^ j 


Full Polyvmyl 

OraIrMg* Tub^g 
9/32 ID /Injfc/e Dtomehf) 



Tap*f«d PlosHc 
Cofw^ctor 9/32 ID 


The Ambutainer Company 

55 West 42nd St., New Yerk 3*, N. Y. 
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specific 


trichomonaclde 


FUROXONE’ 


t;rar.rt •( fura^alidgne 




J 

veo 

TRICCyFtJRON 


VAGINAL SUPPOSITORIES AND POWDER 


86% CLINICAL CURES* 

In 219 patients "with either tnchomonal 
vaguutis, monilial vaginitis or both, 
clinical cures were secured m 187 




71% CULTURAL CURES* 

167 patients showed negative culture 
tests at 3 months follow-up examinations 
Patients reported rapid relief of bummg 
and itchmg, often within 24 hours 

STEP 1 Office administrat ion of 
TBICOFUBON VaGINAI, POWPEE l lMPRO VED^ 
at least once weekly 

STEP Z Home use of 

Tbicofueon Vagd-al Suppositobies [improv^ 

by the patient, 1 or 2 daily, including 

the important menstrual days 


•Combined results of 12 independent piimml 
mvestigators Data availahle on request. 

StlPPOStrOBIES 

0 876% Micofur, 026% Puroxone. 

POWDEB 

0.6% Micofur, 01% Puroxone. 

EATON EABOKATOBIES NOBWICH NEW YORK 
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OR safety and reliability use composite Radon seeds in your cases 
requiring interstitial radiation The Composite Radon Seed is the 
only type of metal Radon Seed having smooth, round, non-cutting 
ends In this type of seed. Illustrated here highly magnified. Radon 
is under gas-tight, leak-proof seal Composite Platinum (or Gold) 
Radon Seeds and loadmg-slot instruments for their implantation 
ore available to you exclusively through us Inquire and order by 
mail, or preferably by telegraph, reversing charges 


THE RADIUM EMANATION CORPORATION 

GRAYBAR BLDG. Telephone MU 3-8636 NEW YORK 17, N. Y. 




XRAY DI^F/^RACTION 
CRYSTALOGRAPHIC ANALYSIS 
OF URINARY CALCULI 

The Utilization of modern crystalographlc 
techniques and X Ray diffraction methods 
offer the most precise methods for more 
accurate information regarding the structure 
and composition of the urinary calculi par¬ 
ticularly In regard to the nature of the nidus 
of the stone 

Because of the specialized skill and expen¬ 
sive instrumentation required few labora¬ 
tories have been able to offer this service 
at a price consistent with routine use We 
believe that we are among the first to staff 
an instrument especially for this specialized 
examination and offer this service to the 
Urological profession at a reasonable fee 

Complete Information and addressed con¬ 
tainers for mailing will be sent to you on 
request i 


LOUIS C. HERRING t CO. 

I 25 east UNDERWOOB AVE. 0RLAN*«, FIA. 


Accurate and. up to date 


STEDMAN’S 

MEDICAL 

DICTIONARY 

NINETEENTH EDITION 

Easy to read and understand Com¬ 
prehensive. Rebable, Plentifully illus¬ 
trated Clearly pnnted Attractively 
bound A dependable, modem diction¬ 
ary that fills a real need 

1708 pp illus 23 plates (6 in color) 
gemi flexible binding thumb index $12.50 

THE WILLIAMS & WILKINS CO 

Mt Roj») and GuIUord Av<a Ballimore J Ud 



i 



for 

retrograde 

pyelography 

a 

valuable 

addition 
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‘“Essential Urology' is the best small book on the subject that 


has appeared m recent years "—California Med, December 1953 

“This book IS highly recommended to students, residents, urologists, 
and practitioners of medicine in general J AM A , October 17,1953 

presents the subject of urology in a condensed, crisp, yet sur¬ 
prisingly inclusive manner"—SG & O, May 1954 


Now in an Up-to-date 3rd Edition 

ESSENTIAL UROLOGY 

By FLETCHER H COLBY, M D. 

Like its predecessors, the third edition in 6 years of this im¬ 
portant text gives the essentials of embryology, anatomy, physiology 
and diseases of the genito-urinary organs Basic principles have been 
emphasized, particularly gross and microscopic pathology, renal 
physiology, and methods of examination and diagnosis 

'' '-v 

Ever-changing methods of treatment are outlined, and the 
confusing status of recent chemotherapeutic and antibiotic agents as 
applied to infections of the urinary tract has been clarified Many 
references have been added to the third edition to bring the material 
up to date and to keep abreast of the progress in urology All chap¬ 
ters have been critically reviewed and revised 

675 pp. 358 figs $8 00 

THE WILLIAMS & WILKINS COMPANY 

Mt Rojal and Guilford Avenues Baltimore 2, Maryland 
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Treatment of Chronic Phase of Cord Bladder J L Emmett \ 

Management of Urological Complications in 1000 Paraplegics R C Bunts ^ ' 

Resection of External Urethral Sphincter m Paraplegic Prelinunary Report Jf 
Ross, March Damanski and Norman Gibbon -A ' 

Vesicoureteral Reflux in Paraplegic Patients R C Bunts 
Surgical Procedures on Vesical Neck Edgar Bums and IP E Kiltredge 
Role of Spinal Cord Traction in Neiirovesical Dysfunction of Spina Bifida I M 
Thompson and I J Jacl son 

Management of Spastic Bladder m Paraplegia H S Talbot 
Patent Urachal Cyst E S Felderman and T R Fetter 

Use of Fumcin in Treatment of Testicular Tumors V A Pohtano, G IF Leadbetter 
and B' F Leadbetter 

A Screwless Filiform Follower Diomede Petitto 

Neu Plastic Drainage Tubing 4 S Kltne and H IF Bruskewitz 


Annual Meeting, Amenean Urological Associatum, Hotel Roosevelt 
New Orleans, Louisiana, April SS-May 1,1958 
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For ultimate contcnicncc on house calls, 
or in the office—at the ph) sician s finger¬ 
tips, the right size catheter, sterile, ready 
for instant use Packs and stays neatly in 
bag, with packaging that ensures, under 
normal handling, sterility maintained up 
to two full jears Simple, convenient and 
eas) to open Available through leading 
Surgical Suppl} Dealers 

Literature on request 

C R BARD INC SUMMIT NJ 


ilflhed monthlj b\ Th^ Wlbams A WllUns Co Mt no>*iiI A Guilford Axes BAlUmoreS 
Subflcnption pneo IlSDO einric issue 11^ 

Serond clai*!i mail pn\*ilej:rs authonied at Baltimore Md 
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in urinary tract infections 
look at the 
Gantrisin record: 



of Gantrisin. 



TO RELIEVE PAIN 


TO CONQUER INFECTION 
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for urinary tract infections 
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STABLE' 

READY TO USE 


BICILLBIM SUSPENSION 

Benzathine Penicillin G \V>eth (Oihenzylethylenediamine Dipenicillin G) 


A Superior Oral Penicillin for Children 

SUPPLIED CArrrv//oi-or—300 000 units per 5-cc tsp bottles of 2 fl oz 
Cu‘:tard flavor —150 000 units per 5 cc tsp bottles of 2 fl oz 




c 

Philjcfefphia 1 Pa 
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Mauiiscripts submitted for publication and commumcations concerning editorial 
matters should be sent to Dr J A Campbell Colston, editor, 1120 N Charles St, 
Baltimore 1, U S A 

Reprints of articles \\ill be furnished to contnbutors when ordered in advance A 
table show'mg cost of repnnts, with an order slip, is sent wnth proof 

The Journal of Urologv is issued monthly Two volumes are issued each year 
beginning in Januaiy' and July 

Correspondence concerning business matters should be addressed to The Williams 
Wilkins Company, jMount Royal and Guilford Avenues, Baltimore, USA 

Subscription price, S12 00 per year, $13 00 in Canada, $14 50 foreign and postal 
union Single copies w'hen available $1 25 

Claims for copies lost in the mails must be received withm 30 days (domestic) 

Change of Address —Publisher must be notified 60 days in advance Journals unde- 
liverable because of incorrect address will be destroyed Duplicates can be obtained 
(if available) from the publisher at the regular price of single issues 

Kerj} subscriptions and renewals are entered to begin with the first volume of the year 
when subscnption is received Should issues of the current volume be out of print at 
the time subscription order is received, the pro-rata v'alue of such numbers will be 
refunded to the subscnber 

Subscriptions should be renewed promptly To av'oid a break in your senes, subsenp- 
tions should be renewed promptly The publishers cannot guarantee to supply back 
issues on belated renew als 

Subscriptions, new or rcneual, should be sent to the Publishers listed below 
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New, Well Tolerated Medium 
for Excretory Urography 



DIAGNOSTIC FILMS 

in a series of 1123 patients 



Write for detailed literature or consult your local 
WmtVirop representative 

LABORATORIES 

NEW YORK 18 N Y WINDSOR, ONT 



Hypaqut soiJium, brond of diotrizoal* sodiuo (lodium 3,5-d ocelom do-2^^trnodobenzoaie) 





"more than a simple tube..." 
anatomically complex . 

with a tortuous network of periurethral glands . . . 
highly susceptible to localized infection. . , 
a frequent source of pelvic distress.*2 


BEFORE the menopause 

bacterial urethritis. 

infection and pain yield quickly^ to 


FURACIN 


BRAND OF NITROFURAZONE 


urethral suppositories 


antibacterial . • . anesthetic . . . gently dilating 


Each Suppository contains Furaoin 0 2% and 
diperodon HCl 2% m a water-dispersible base 
Hermetically sealed in silver foil box of 12 


1 Wharton L R in Campbell « UroloEV Philadelphia and 
London W B Saunders Company 1954 vol 2 P 1390 at seq 

2 Barrett HE J H Ass Alabama M 144 1956 

3 Youngblood V H J Urol Balt 70 926 1953 


U NITROFURANS-a unique class of antimicrobials 
" products of Eaton research 




AFTER the menopause 

1 Postmenopausal urethritis - 
pretreatment urethral smear Absence 
of normal cornified squamous cells 

2 After 2 weeks' treatment with 
FURESTROL Suppositories — squamous 
cells reflect healthy new epithelium 


cytologically complex .. 

with a mucosa affected by estrogen deficiency . . . 
reflected by postmenopausal atrophy with susceptibility 
to infection. . . a frequent source of pelvic distress."* 

postmenopausal urethritis... 

"progressive histologic normalization" 
parallels rapid symptomatic relief* with 



suppositories 

ESTROGENIC . . . 

antibacterial. . . anesthetic . . .gently dilating 

Elach Furestrol Suppository contains Furacin 0 2%, 
diperodon HCl 2%, and diethylstilbestrol 0 0077% 

(0 1 mg ) in a water-dispersible base 
Hermetically sealed in orchid foil box of 12 

4 Youngblood V H Tomlin E U Williams J 0 and 
Kimmelstiel P Tr Southeast Sect Am Urol Ass 
(to be published) 5 Youngblood V H Tomlin E M 
and Davis J B J Urol Balt 78 150 1957 


EATON LABORATORIES 


NORWICH, NEW YORK 




AN 

AMES 

CLINIQUICK 

CLINtCAL miEFS FOR MODERN RRACTICE 


What IS the most reliable method 
for diagnosing prostatic carcinoma ^ 

Rectal palpation 

How accurate is it^ 

80% accurate 

5 o»ref-Malanient, M J M Soc New Jersey 54 115 1957 

m advanced prostatic carcinoma 
STILPHOSTROL* tablets ampuls 

Diethylstnbestrol Diphosphate Ames 

• Has “ an effect over and above ordinary' estrogen therapy ' 

• Relieves pain, diminishes urinary symptoms, promotes well-being ' 
. “ easy and safe to give very large doses intravenously or by 

mouth 

Each tablet contains dicth>lstiIbcstroI diphosphate 50 mg 

iXFPQ rOMPANV INC • ELKHART INDIANA 
AMES CO^MPANY. ^ 


in sulfonamide therapy... v/ ij^ iijii 1] ijj Ji 
Mib'ii) Molfep] :]l?D.ylil3S 



effeclwe anltbaclenal actwity — cfTcctiv eh com¬ 
bats manv gram negabxe and gram positive baclenal infechons on only a fraction of 
the dosage usual for most other sulfonamides cspecialh elfecbvc in gcnitounnaiy 
tract infections due to sulfonamide-sensitive organisms • maximutn comrmence— 
one-tablet-a-dav schedule minimizes possibiht)' of missed doses • rapid effect—thcr\~ 
peubc blood levelspromptiv attained • prolonged oc/ioii—sustains cffecbvc blood and 
unne concentrabons dav and mght on 1 tablet daily • uell tolerated—high solubilitv 
in acid unne and low dosage minimize possibihtj of ci} stalluna 

Adult Dosage Imbal (first dav)—2 tablets (1 Gm ) for mild or moderate infccbons or 4 tablets 
(2 Gm.) for severe infecbons Maintenance—1 tablet (0.5 Gm) dail) 

Children’s Dosage According to wciglit See literature for details of dosage and adininistrabon 
Available Quarter-scored tablets of 0 5 Gm , bottles of 24 and 100 




•rni 







now... 
unprecedented 
Suita 
therapy 



New authontati\e studies show that K.Ii'NEX 
dosage can be reduced even further than that 
recommended earlier' Non, chmcal evidence 
has established that a single (0 5 Gm ) tablet 
mamtains therapeutic blood levels eirtendmg 
beyond 24 hours Still more proof that Kynex 
stands alone in sulfa performance— 

• Lowest Oral Dose In Sulfa History—0 5 Gm 
(1 tablet) dailj in the usual patient for mainte¬ 
nance of therapeutic blood lev els 

• Higher Solubihty—effective blood concen¬ 
trations within an hour or two 

• Effective Antibactenal Range—exceptional 
effectiveness in unnary tract infections 

• Convenience—the low dose of 0 5 Gm (1 
tablet) per day offers optimum convenience 
and acceptance to patients 

UEDERLt UltttORA.TOmES DWWON AMERICAN CYANAMtD 



A£)r DOSAGE — The recommended adult 
dose IS 1 Gm (2 tablets or 4 teaspoonfuls of 
syrup) the first day followed bj 0 6 Gm (1 tab¬ 
let or 2 teaspoonfuh of syrup) ev ery day there¬ 
after, or 1 Gm every other day for mild to mod¬ 
erate infections In severe infections where 
prompt, high blood levels are indicated, the 
initial dose should be 2 Gm followed by 0 5 
Gm every 24 hours Dosage in children, accord¬ 
ing to weight 1 e , a 40 lb child should receive 
of the adult dosage It is recommended 
that these dosages not be exceeded 

Tablets 

Each tablet contains 0 5 Gm (7H grams) of sulfa- 
raethoxypyndaaine Betties of 24 and 100 tabiets 

Syrup 

Each teaspoonful (5 cc ) of caramel-flav ored sjTup 
contains 250 mg of sulfaraethoxypjTidazine Bottle 
of 4 fl oz 

■Nichih R. L and Finland H J am fled 49 410 1957 

COMeANT PEABL RIVER NEW YORK, N Y 

•Re U S Pet OR 
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NOW 

a bactericidal 
^ urinary 
Cy antiseptic 


CATHOZOU' 

(Sarilum Navahiacin with Sulfamethylthla^lazale) 



Antibacterial spectrum *CATH0Z0LE' Is 
bactericidal and has an exceptionally broad 
antibacterial spectrum It Is highly effective 
against the mostfrequent and oven against 
some of the most stubborn urinary tract 
infections Cf co// P vulgaris pseudomonas 
and staphylococcus) 

Speed ol action Pain, frequency, burning 
and Irritation usually subside v/ithin 24- 
hours 

Urinary tract concentration Achieves ef¬ 
fective levels higher than those attained 
with any other urinary tract antiseptic 
Solubility Highest solubility and lowest acety¬ 
lation of any available urinary tract anti¬ 
septic Uess hazard of crystallurla 
Tolerance Oral dosage forms well toler¬ 
ated Relatively rare side effects 
Indications Acute and chronic uncomplicated 
and resistant urinary tract Infection In young and 
old No cross resistance with other urinary tract 
antiseptics 

Supplied Tablets'CATHOZOLE'—In bottles of 24. 
and too tablets each containing 125 mg 'Catho- 
mydn*Novobiocin Cas eodlum novobiocin) and375 
mg sulfamethylthladlazole 
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Squibb Sodium and Methylfflucamlne Diatriroates and Neomycin SuHato 


for maa.imum opacification when n/nnary 
tract infection is pi esent or suspected 

Ketrografin provides the same excellent film 
quality exceptional patient toleration and 
optimal convenience in retrograde pyelography 
as that provided by Renografin 30% And, in 
addition, it contains 2%% neomycin (as the sul¬ 
fate) for widely effective bactericidal action in 
cases with proved or suspected urinary tract 
infection Supplied in 50 cc vials 

Retrograde pyelography with either Retrogra- 
fm or Renografin 30^ is especially useful when 
poor kidney function makes other procedures 
impractical, or when retrograde study will 
provide supplemental diagnostic information 


for i outine i eti ogi ode pyelography 

RENOGRAFIN 30% 

Squibb Sodium and Methylelucamlne Dlstriiontea 

Its excellent local tissue tolerance and 
proved systemic tolerance, even in the 
presence of pyelo-renal backflow, make 
Renografin S0% the preferred agent for 
routine, optimal density retrograde pye- 
lograms Supplied in 50 cc vials 

Squibb 

Squibb Qiiality-the Priceless Ingredient 





This unique formulation 
assures faster and more 
certain control of urinary 
tract infections, by provid 
mg comprehensive effec 
tiveness against whatever 
sensitive organisms may 
be involved Indicated in 
the treatment of cystitis 
urethritis, pyelitis, pyelo 
nephritis, ureteritis and 
prostatitis due to bacterial 
infection Also before and 
after genitourinary surgery 
and instrumentation, and 
for prophylaxis 

In each A20JRBX Capsule 
Tetrex (tetracycline phos 
phate complex) 125 mg 
Sulfamethizole 250 mg 
Phenylazo-dlamlno- 
pyridlne HCI 50 mg 
Min adult dote 1 cap q I d 
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Azotrex is the only 
urinary anti infective 
agent combining 

(l)the broad spectrum 
antibiotic efficiency of 
Tetrex— the original 
tetracycline phosphate 
complex which pro 
vides faster and higher 
blood levels, 




(2) the chemothera 
peutic effectiveness of 
sulfamethizole—out 
standing for solubility, 
absorption and safety, 

(3) the pain relieving 
action of phenylazo 
diamino pyridine HCI 
—long recognized as a 
urinary analgesic 
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more sulfoiicimide works for you when you pi esci ibe 

Sul-Spantab* Tablets or 
Sul-Spansion* Liquid 

The active ingredient of these preparations, sulfaethidole (sulfaethvlthiadiazole), is the 
least inactivated (acetylated) of all sulfonamides in general clinical use (only 1-5% in blood 
and 5-10% in unne) Over 907o of the sulfonamide is available as the therapeutically active, 
nonacetylated form 

The chart below shows how sulfaethidole (SETD) surpasses other sulfonamides in the 
availabihty of free drug 

Inactivation (acetylation) in urine of commonly used sulfonamides 

Sulfaethidole Sulfa Sulfi Triple Sulfamethoxy 

(sulfaethyllhiadiazole)i-i diazine’ soxazole* Sulfas* pyridarine* 


Active form 
(free) 


Inactive form 
(acetylated) 

For urinary tract infections 

there are no safer or more effective sulfonamide preparations you can prescribe 

1 Foltz, E L Comparison of Sulfaethylthiadiazole Plain and Sustained Release with Other Sulfonamides, 
J Pharmacol & Exper Therap U9 145 (Feb ) 1957 

2. Fnsk, A R Sulfanilamide Denvatives Chemotherapeutic Evaluation of N'-Subsuiuted Sulfarulamides, 
Acta med scandinav Suppl 142 1, 1943 

3 Sophian R.H Piper D L , and Schneller G H The Sulfapytimidines Nen York, A Colish, 1952, p 52 

4 Goodman L S and Gilman, A The Pharmacological Basis of TherapeuUcs New York, The Macmillan 
Co , 1955, p 1316 

5 Ibid , p 1289 

6 Bogcr, WP Stnckland, CS and Gylfe, JM Sulfamethoxypyndazine (Kynex) A New Tone-Acting 
Sulfonamide, AnUbioUc Med & Chn Therap 5 378 (Nov) 1956 

Smith Kline & French Laboratories, Philadelphia first X m sustained release oral medication 

*Trademarl. for ^turned release sulfaethidole (sulfaethylthiadiazole or SETD) S K.F 








. AMERICAN-Sisk 
Urological 



• The Amencan-Sisk Urological X-Ray 
Table meets the most ngid Urological 
requirements for Cystoscopy, Transure¬ 
thral Resection and all Gemto-Unnary 


For Improved X-Ray> 
Treatment and 
Examination of the 
Genito-Urinary 
Tract 

• Electro-hydraulic Lift 

• Full helghifl'ange 32" to 

• Fully Retractable Foot Re>t 

• Comfortable Knee Crutches 

• Recipromatic Bucky Diaphragm 


procedures 

A new electro-hydraulic lift provides 
smooth, effortless raising and lowering of 
even obese patients through a full 32" to 
46H" height range All approved patient 
positions are quickly and easily secured 
True table balance permits full 90° ver¬ 
tical rotation from 15° Trendelenberg to 
an extreme 75° Reverse Trendelenberg 


easily, smoothly 

Radiographic investigation of the pa¬ 
tient IS facihtated as the “Reapromabc” 
Bucky Diaphragm and X-Ray tube al¬ 
ways remain in correct relative position 
regardless of table angle aiding 

studies of the shifting internal organs 


For detailed hteratute, vftite lor BuUettn TC 201 




STERILIZER 


ERIE PENNSYIVANIA 


World'j largert deilgnert and manufacfurerj of 
Surgical Slerrliieri Tablet, LIghIt and 
Related Prodocli 
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moie sulfonamide works for you when you presciibe 

Sul-Spantab* Tablets or 
Sul-Spansion* Liquid 

The active ineredient of these preparations, sulfaethidole (sulfaethvlthiaduzole), is the 
least inactnated (acetylated) of all sulfonamides in general clinical use (only 1-5% in blood 
and 5-10% in unne) Over 90% of the sulfonamide is available as the therapeutically active, 

nonacetylated form 

The chart below shows how sulfaethidole (SETD) surpasses other sulfonamides in the 
availabihty of free drug 

Inactivation (acetylation) in urine of commonly used sulfonamides 

Sulfaethidole Sulfa Sulfi Triple Sulfamelhoxy 

{su!(aethyllhiadiaio!€)i-2 diazme* soxaiole* Sulfas' pyridazine* 


Active form 
(free) 


Inactive fona 
(acetylated) 


For urinary tract infections 

there are no safer or more effective sulfonamide preparations you can prescribe 

1 Foltz, E.L Comparison of Sulfaethylthiadiazole Plain and Sustained Release with Other Sulfonamides, 
J Pharmacol & Exper Therap 119 145 (Feb) 1957 

2 Fnsk A R. Sulfanilanude Denv'ativ-es Chemotherapeutic Evaluation of N'-Substituted Sulfamlamides, 
Acta med scandmav Suppl 142 1 1943 

3 Sophian R H Piper, D L , and Schneller, G H The Sulfapynmidines New York A Cohsh 1952, p 52. 

4 Goodman L S , and Gilman A. The Pharmacological Basis of Therapeutics New York, The Macmillan 
Co, 1955 p 1316 

5 Ibid , p 1289 

6 Boger W P Stnckland, C S , and Gylfe J M Sulfamethoxvpv-ndazine (Kymex) A New r ong-Actme 
Sulfonartude Antibiotic Med. &. Cbn Therap 3 378 (Not ) 1956 

Suutli KIiuc <S. J^rGUch Lahorotones, P hilo^elpltiQ first J in sustained release oral medication 

*TnidemarV for sustained release sulfaethidole (suiraethsllluadiazole or SETD) S K.F 








AMERICAN-Sisk 

Urological 



• The Amencan-Sisk Urological X-Ray 
Table meets the most rigid Urological 
requirements for Cystoscopy, Transure¬ 
thral Resection and all Gemto-Unnary 


For Improved X-Ray, 
Treatment and 
Examination of the 
Genito-Urinary 
Tract 

• Eleciro-hydraulie Lift 

• Full heightfrange 32"fo46Vi" 

• Fully Retractable Fool Rest 

• Comfortable Knee Crutches 

• Recipromatlc Bucky Diaphragm 


procedures 

A new electro-hydraulic lift provides 
smooth, effortless raising and lowenng of 
even obese patients through a full 32 to 
46>^" height range All approved patient 
positions are quickly and easily secured 
True table balance permits full 90° ver¬ 
tical rotation from 15° Trendelenberg to 
an extreme 75° Reverse Trendelenberg 


easily, smoothly 

Radiographic investigation of the pa¬ 
tient IS faalitated as the “Reapromatic” 
Bucky Diaphragm and X-Ray tube al¬ 
ways remain m correct relative position, 
regardless of table angle aiding 

studies of the shifting internal organs 


For detailed literature, write for Bulletin TC-20I 




STERILIZER 


ERIE PENNSYLVANIA 


World's largest designers and manufoclurers of 
Surgical Slerdliers Tables, lights and 
Related Products 


SINGLE-INJECTION VD THERAPY 


Primary and early secondary syphilis 

ln|ection BICILLIN, 2,400,000 units in single-dose dis¬ 
posable syringe 

Acute gonorrheal urethritis in the male 

Injection BlOLLlN, 300,000 units per cc in a single dose, 
vials of 10 cc 

INJECTION 

BICILLIN^ 

LONe-ACTING 

Benzathine Penicillin G 

(Dibenzylethylenediamine Dipeniclllin G) 

Penicillin with a Surety Factor 
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1 highest, fastest tetracycline blood 

It 


levels Analysis of a 4-way crossover study confirms 

r 

*> 


that Cosa Tetracyn produces the highest, fastest 
bfood levels of all avaifabfe tetracycline enhancement 
formulations' 


<*; 

^ < 


2 greatest consistency of high 

> 

'T 


tetracycline blood lovelsinad-waycross 

over study, Cosa Tetracyn demonstrated greatest 
consistency of high blood levels compared to tetra 


1 

-' > 

cycline citric acid, tetracyebne phosphate complex, 
and tetracycline sodium hexametaphosphate * 


3 safe, physiologic advantages of 

glu cosa mine Completely safe as an enhance 
ment agent, glucosamine is nontoxic, sodium free, 
nonirntating to the gastrointestmal tract, and there 

15 evidence it may influence favorably the bacterial 
flora of the intestme 

The most widely prescnbed broad spectrum antibi 
otic now potentiated with glu cosa mine, the enhanc 
mg agent of choice 

Cosa Tetracyn is supplied in capsules, 250 mg bottles of 

16 and 100, and half-strength capsules (125 mg) for 
long term therapy or pediatnc use, bottles of 25 and 100 

1 Cirlonl M 1 Anta)lollc Mtd S Clin Thompr SJ46 (Feb ) 1958 


^ Pfizer Laboratories, Brooklyn 6, N Y 
{PJizep Division, Chas Pfizer & Co , Inc 
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A POINT OF VIEW IN *55 ‘At this tune, it appears that the problem of anti¬ 
biotic-resistant bacteria is the greatest fear m the future with chronic infections 
of tne nrmarv tract 

A POINT OF FACT IN ’58 “ This prediction has proveo to oe correct for 
both gram-positive and gram-negative organisms 

...WITH ONE NOTABLE EXCEPTION “ studies indicate that microor¬ 
ganisms, m vitro ana m vivo do not appear to develop resistance to Fcsadaxtik 

for acute and chronic 
genitourinary tract infections 

FU R ADANTIN 

zi " '“‘■TtD T 


ATZBAGE TCSADA>>T1X DOSAGE In acute, comphcated or refractorv cases and m 
chrome infections—100 mg qniL, with meals and with food or min'- on retinng 

EEEEEEXCES. l.F27?fa.H.F Virsirii U. SI tts U55, S. Cxr«^ H. T, rt *1 S=rr. Gra. 

Obst-If t-l* 1^35, S Koiitl, H. Z-I*., Jr,., t::£ Tc=T J H. Obst-G jtl., X T If 1*=^* 


NOW, for hoEpitalirEd patienls, far severe tmaary trect Tnfpr-hrr,^ -Kien peroral 
adrairrstrafcoo o£ FuaiHASTTS is cot feesMe and for senors i=fec±ians cs 
sepUcerna (bacierE=ii) FURADANTIH IntravenOUS SohctlOU 


I 


XITEOFDEAKS.. a ueTT class of antimicrobials . o,«^, 
neither antibiotics nor sulfonamides 

eatok laboeatobies, xoewich. xew toek 
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does [the 

daBiger @f ©©otamiriat^ 

hang over yourfipost careful 
surgicaTfpreparation? 



for cold sterilization 

of n heart lung machines O syringes and hypodermics 
O artificial kidneys D rubber and plastic tubing 

n rubber gloves D nylon sutures 

n stainless Instruments 


Effective against resistant organisms T Staph^ Proteus, Yeasts and molds, Spores 
Non toxic oven without rinsing 


a product of the 

pliai maceutical 

division 


UARDIAN 
HEMICAL 


REF Wollmkr E Smith ir if 
■nd Stwiken Tubtrta 

locldil Attlrlty of Clorpaclln, A 
nfw Chlorine Compoand 
hiotie Mtdic\nt 1^2 3Sj July 
1953 


ORPORATION 

38 15 30th St, Long Island City 1 N Y 


*ne£ TM Contains Clorpactin® 2DC a stabilized organic hypochlorous acid derivative 




* cwTi.»fr TitiiULf »rttv c c 



Relief of pamfol or uncomfortable symptoms quicUy, prompt, efficient control of the infection, the 
only sulfa combmabon which provides Pyndram m the fuD therapeutic dose vnth only 1 tablet q id 

PjTidium Tn-SuKa pio\'ides the quick and specific local action of Pj'i-idium foi lelief of 
pain, uigenci, fiequencv and noctuna The tinple-sulfa component is a theiapeutic standaid 
with well-established ad\antages o\ei single sulfonamides bioadei, moie efficient antimicio- 
bial attack, incieased solubility at normally acid lei els of uiine (pH 5 5 oi less), pi-actical 
elimination of ceitain side effects (imtation, hematuna), reduced sensitization piobability, 
significantly highei, moie prolonged sulfa concentrations at lowei dosage. 

WAR N E R - CH J UCOTT / OVER 100 YEARS OF SERVICE TO THE tIEDICAL PROFESSION 
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As the Ambutainer Company 
starts its fifth year of service 

we gratefully acknowledge the 
growing support and continuing 
interest of urologists in every 
state and abroad. 

Ambutainer pledges continued 
efforts to expand and to improve 
the line of its products for the 
benefit of your profession ... 





1955 1956 

Ambutainer Gross Annual Sales 








STANDARD MODEL BASKH MODEL 

AMBUUHTERN AMBUUMTERN 


ADAPTER WITH 
DRAIN CAP 



STERILE 

DRAINAGE 

SET 


GAUONTAINER 


iim The Ambutainer Company 

159 Christopher Street, New Yerk 14, N. Y. 








24 


TEE JOURNAL OF OROLOGY 



d urised 

Attacks the Cause 
Alleviates Pain 
Arrests Infection 

Patients—m all age groups— 
respond readily to the 3 “A”8 of URISED 
It IS effective m virtually all forms of 
urinary disturbances—even those 
comphcated by serious systemic disease ^ 


ATTACKS THE CAUSE— In nunutes, URISED attacks both prunary causes 
of pam and dysfunction (1) smooth muscle spasm, (2) mcidence of infection. 

alleviates pain—P rompt antispasmodic action relaxes painful smooth mus¬ 
cle along the urinary tract, brings quick rehef to the distressed patient 

ARRESTS INFECTION— Rapid antibacterial action reduces untation, even 
overcomes infections previously resistant to antibiotics and sulfonamides 


URISED with confidence to reheve frequency, burning, 
urgency, d3^suna, promote rapid restoration of normal urmary function m all 
urinary affections of all age groups 

1 Strauss, B, dm Med Vol IV No 3 1957 


CHICAGO PHARMACAL COMPANY 

Chicago • San Francisco 
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As the Ambutainer Company 
starts its fifth year of service- 


we gratefully acknowledge the 
growing support and continuing 
interest of urologists in every 
state and abroad. 

Ambutainer pledges continued 
efforts to expand and to improve 
the line of its products for the 
benefit of your profession ... 


1954 1955 1956 1957 

Ambutainer Gross Annua! Sales 
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‘The already superb Fonlar® optical system has been 
improved in this new 'BB' series of non rotating 
National cystoscopes The field of vision has been ren 
dered brighter and eye-fatigoe further reduced 


“Now the telescopes and sheaths of the'BB cysto 

scopes and panendoscopes are completely interchange 
able with like instruments of American manufacture 


Have your nurse wr/te us for detailed folder "BB" series 


national electric instrument division 

-T^ORoVa avenue ELMHURST T3.NEW YORK 


MANUFACTURCTS of OTOfCOPrt 




OPMT«AV»0tC0PCl CTSTOlCOPt* P«OCTO»COfr* 


CAUTCBYftTS M COICAt M 
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Perhaps the most'^^ 
effeetive sulfonamide *■ 
available today 
for urinary infeetions 


^- 1 ^ I 

1 

I 



Cotilinut/ig studies sho-is that Elkosin is one of the safest and 
most useful antibacterial agents knot\n toda) For evample 
recently the results of sulfisomidinc [Elkosin] tlieraps 
•were csaluated in 55 additional patients uitli unnart tract 
infections 31 ssere cured 4 shoved a good response 
\\ ith no attempt made to maintain an adequate daih fluid 
intake or alkalinization of the unne, no renal or hematopoi¬ 
etic tOMCit) occurred * 

For systemic infections, too, Elkosin therap) is sound therap) 

Rutcnburg V M Ann New Sort Acad. Sc. 69JK9 (Oct. 12) I 057 


SUPPUEO TABLE'S 0 5 Gn (white 
double scored) 

SYRUP (straAbr*rTy 'IjYored) 

0 25 Gm perd-ml teaspoon 
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designed for 
the surgeon 
whose patients 
can afford 
the best 


BIRTCHER 



ELECTRO- 

SURGICAL 

UNIT 



The “Personally Certified” Electrosurgical Unit is designed to 
give a quarter century of superb performance in Hospital duty 
Especially created for the exquisite demands of endoscopic 
resection For more than nine years this instrument has proved 
its superiority to hundreds of urologists throughout the entire 
•world 

Electrosurgical reprints and detailed specifications 'will he 
mailed to you on request. Please address your inquiry to 





“Personally Certified" 
means that each and 
every machine has, 
after the usual engi¬ 
neering inspection 
and testing, been 
operated in simulated 
surgical procedures 
in every variation 
by Cecil Birtcker 


THE BII^TCHER CORPORATION 

•43T1 Valley Blvd , Los Angeles 32 California 
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uce the risks in TUR surgery 


mor^urologists are changing to 


Cytal 


the nonhemolytic, isotonic irrigating fluid 

because 


Cytal is safer 

• surgical mortality is reduced—when isotomc irrigating solutions 
were used instead of distilled water m 2492 consecutive transu¬ 
rethral prostatic resections, only 0 96% mortahty was reported > 

• hemolysis dunng resection is prevented 

• hard clots are not formed on prostatic bed —venous ooze readily 
washes away 

• operatmg tune is shortened — loop need not be removed from m- 
strument to clean off clotted blood 

• free of ammo aads or mtrogen which can metabohze mto toxic 
ammonia 


Cytal is more convenient 

• optical qi^ties are ei^Uent-" Cytal was selected from a 
chmce of 30 nonhemolytic solutions because of its optical superi¬ 
ority when viewed through the lens of the resectoscope 

* irrigation is required less frequently than when sahne 

* JSuSd”^ ^ ^ the bladder 

• irrigation catheter does not become obstructed by clots 

CYTAL* IS av^ble m atenle, pyrogen-free 1 liter Saftiflasks® 
ready for immediate dilution and uae aii.masK8 

*A concentrated eolnbon of heiitola and pambens 

1 Creevy C D Surgery 39 iso 1966 

" and Reynold.. L R 


Ask your 
Cufftr man 
for reprints and 
literature or write 
to Dept 30«D 
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higher survival rates 
even in advanced cases 




TACE IS effective where other estrogens fail^'^ even in advanced cases 
Because tace is stored in body fat, it is liberated gradually and does not 
activate the adrenal or pituitary gland “ tace is better tolerated over pro¬ 
longed periods'* no edema, no nausea or vomiting' feminization is mini¬ 
mal ^ ® Tliere is, however, a gratifying reversal of the pathologic picture 
relief of pain, regression of lesions, weight 

References! 

1 O Conor V J and Sokol J K Quart Bull Norlhwejt U M School 
26 161 19S2 2. Carroll G and Brennan R V J A 157 501 1955 

3 Smtth P G et al J Urol 65 086 1751 4 Politano V A ond Alyea 
E P TACE Symposjum 1952 5 Headstreom J W Trons South Central 
Sec Am Urol Ajsoc 1954 6 Mortensen H M J Australia I 728 1953 

Dosage 1-2 capsules daily 


gam 



THE WM S MERRELL COMPANY 
NewYork oihcinhati St Thom«* Ontario 
Anott>*r £ cJuirv® Product of Oflp nil Uerrell Rewirch 
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abdominal dtsfenfton and urinai;) icfenfwn 
can often be pir^’cnfcd oi piompth rehracd 
— ivith less need foi nneomfoi(able enemas and caihetcis 



Beihantchol Chloride) 


L recholine helps restore normal function after surgerv and childbirth 
b\ increasing the muscular tone of the gastromtestmal and urman 
tracts Postoperative ‘'gas ’ pains can frequently be prevented or 
promptly reheved—with less need for uncomfortable enemas, mtuba 
bon and sucUon apparatus Mictunbon is facditated—mthout the 
discomfort and risk of infecbon inherent m cathetenzaUon 

Administration and dosage, mav be given prophvlacucallr or 
therapenticalbr after vargerv or chJdbirtiL Lsnal oral do-age 
10 to 30 tng. three or four times dailv Lisual snbcnlaneotis 
dosage 5 mg. three or four times dailv 

Other indications gastric atonv and retention following vagotomv 
and other surgical procedures chrome functional urmarv 
retention doe to atonv without obstruction, megacolon mclnding 
congemtal megacolon (Hirschsprung s disease) certain ea^ of 
paralvtic dens to counteract side efiects of antdivpertencn e 
ganglionic blocking drugs 

Supplied 5 mg. and 10 mg. tablets bottle- of 100 

Iwrc. ampuls contammg 5 mg. 

trcctoli=s u . in v.v:Lt.t of MERCK i CO_ Lvc. 

hlERCK SHARP DOHME, Dni^sIo^ of jiekck & co., isx. PHtumEiPHiA i, pa 
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DICOETIM — for the palliation of 
PROSTATIC CAfiCIMOMA 




Medloal Director’s 
Report # 3 


October, 1967 


The Febmary, 1957 Bulletin ot the New York Aoadeay of Medlolne presents 
a transcript of a panel dlsousslon on the manageoent of prostatio 
obstruction The panel group consisted ot Doctors Herbert Brendler, 

John K Lattiner, Vlotor F Marshall, Fedor b Sengler, and was 
moderated by Doctor Robert S Botobklss In the section of the meeting 
dealing with prostatio carcinoma there were several interesting 


observations 
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UjumUds 


Pfevent Recurrence 
of IJrinary Calculi 

*"There was no appearance of new 
calculi in 17 of ihe 19 patients " 


Daily Dosage 

5t 3 Tablets 

Coa^ement with Mea/s Schedule 

Uromide Costs Less 
A Major Factor 

Theranv 
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PHARMACAL COMPAWy 




In urinary-tract infections 









In unnary-tract infections 



\ 
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SUSPENSION TABLETS 



Triple Sulfonamides Wyeth 
(Trisulfapyrimidines Sulfadiazine 
Sulfamerazine Sulfamethazine) 




® 

Ptillidclphli 1 Pj 


Tha idvfftoemfnl ctw 
formt to Iht Codt for 
AdvtrtaMic of Iho Phni 
cunt Co«xtl for Infor 
nulton on ChUd Hrjitn 









ATRALOC' 

seamless needles 
less tissue trauma 
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The 

NESBIT INFANT RESECTOSCOPE 

With 

ACCESSORY VEST MINIATURE FORWARD VISION 

and MEADS RIGHT ANGLE TELESCOPE 

Urologists will recognize the value of these miniature telescopes for use in transure¬ 
thral procedures on infants and children They provide clear, bnght images and 
make possible visualization of the bladder neck and urethra not obtainable with the 
forobhque telescope 

These miniature telescopes are used with the Nesbit infant resectoscope sheath 
and they should prove to be worthwhile additions to the urologist’s instrumentanum 
Note The accessory telescopes may also be used with the McCarth\ Infant Electrotome 


The Vest Miniature 
Telescope 


The Meads Miniature 
Telescope 


The Nesbit Infant 
Resectoscope 


Consult 

Your 

Dealer 



The Meads Mmia- 
tnre Telescope jier- 
nuts nght angle vi¬ 
sion and IS valuable 
for evaminabon before 
or after transurethral 
operations Smgle caSi- 
etenzatiou is possible and 
a deflector aids in the ac¬ 
curate placement of the 
catheter 

Cat. No 4546 


PEIHAM MANOI. N. T 











' Doubli treadle^ „ sMJ’ 
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current 
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MEETS EVERY ELECTROSURGICAL 
NEED FOR CUTTING, COAGULATING, 
AND BLENDED CURRENTS 

ABUNDANT POWER OUTPUT- 

to se\er an} tissue, and for rapid 
massise coagulation 

TWO SEPARATE CIRCUITS- 
vacuum tube circuit for cuttmg 
current, spark-gap circuit for 
coagulating current 

SIMPLICITY OF OPERATION- 
single stepless” control for 
each circuit permits easy, e\- 
act regulation of current in¬ 
tensity 

COMPLETELY SHOCK-PROOF 
—all low frequencv currents 
fully isolated and filtered 
from output cuxuits 

COLOR INDICATOR LIGHTS 

— show when power hne 
switch IS on and which 
type of current is m use 

SPECIAL CONTROL 
HANDLES — removable 
\ for stenhzation 


INCLUDED WITH EACH 
UNIT—inlet cable, 
footswitch mdiffer- 
ent plate with con- 
ductmg cord, three 
active conducting 
cords, three chuck 
handles, set of 
' eight surgical 
' electrodes 


dealer's 
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The JorHXAE or Uboloct 
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PAXEL DISCUSSION UNDERGRADUATE TRAEONG IN UROLOGY 


Dr Charlzs C Higgixs* (moderator) Mr CLairman members and guests 
I^Iav I present to von the members of the panel Dr 0 W Hvman dean of 
the Um\ ersity of Teimessee School of Medicme Dr George M Piersol, dean 
of the Graduate School of liledicme Umaersita of Pennsvhama Dr Edgar 
Bmms, professor of urolog}- Tulane Um\ ersity Due to illness Dr George F 
Cahill of the Department of Urology, Columbia Umversity will be unable to 
partiapate m the panel this mommg Dr Gravson Carroll associate professor 
of urologj, St Louis Um\ ersitv has kmdlv agreed to substitute for him 

In new of the enthusiasm expressed b\ members of this societi last a ear 
foUowmg the presentation bt Dr Ormond Culp of his committee s sun ev of 
‘ The Present Status of Undergraduate Urologic Teachmg ’j the program com¬ 
mittee decided a consideration of this subject would be of general mterest this 
year Todav -various phases of this subject -will be presented bv members of the 
panel mcludmg a bnef consideration of graduate teachmg m urology 

The diversitv of opimon which prevails on the undergraduate teachmg of 
urology is not confined to this branch of science, but encompasses education m 
general This di\ ersitv is a reflection of the social, economic and pohtical changes 
that are encouraged and fostered m a democraci Some of the influences and 
changes may be bneflv considered 

As Dr Robert A Moore has stated Freedom from disease is one of our 
basic freedoms and this freedom cannot be attamed or mamtamed without the 
product of medical schools i e phisicians ’ Smce 1910 with the reorganization 
of medical education resulting from the Flexner report financial support of 
medical schools has been sponsored bv pnvate phdanthropv, mdustnal con¬ 
tributions, and federal and state assistance Dr ^loore has emphasized the 
pubhc mterest m medical education and research Through the support of the 
pubhc foundations and federal goiemment grants, it is estimated that two 
hundred milhon dollars is a\ ailable each vear for these purposes 

In a short span of vears corporate busmess has become a major source of 
philanthropic funds assigned for higher education It is estimated that m 1956 
mdustnal grants to higher education for all purposes approximated SlOO 000,000 
This is m contrast to S40,000,000 appropriated m 1950 The Ford Fund for the 
Adi ancement of Education recentlv announced that it is mvestmg one milhon 
dollars m a project aimed at turmng the nation’s pubhc school teachers mto 
television educators This mcrease m mdustnal grants signifies that busmess 
management is cognizant of the acute financial distress of our colleges and um- 


Presenlci^at annual meeting of \menc 3 n Frological \ 5 soe 1 at 10 n Pitt^^burgli Pa 
Mai 6-0 10o< ' ’ 

Repnnts of the panel discussion max be obtained from the American Frological As^ocia- 
tion 1120 X Charles St Baltimore 1 Md 

* ^ otc bu editor- Head Department of Urologi The aeveland Climc Foundation 
Cleveland Ohio 

„ !i’^ 5 Pre:-ent status of imdergraduate urologic training report of the comnuttee to 
studr status of urologMn medical schTOl J Urol 76 SOO-322 1956 (Reprmts of the report 
^Mi? American Urological Association 1120 A Chmles St Baltunore 
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vcrhitics Sucli generosity indicates corporations are adopting llicir responsi¬ 
bilities and obligations 

J he threat of increased federal subsidy cannot be ignored or minimised 
Increased appropriations by tlie federal govcniment will be followed by the 
go\ernment’b adopting a dictatorial role in medical education '^Jhis is attested 
by the policy advocated and later assumed by the government in vocational 
education In the brochure published by the United States Department of 
Lduc ation on vocational training it is stated unecjuivocally that federal support 
vill be granted only to those voc ational educ ational programs that are approve d 
111 Washington Medical education must be maintained free from the incubtis 
of governmental interfercnc e and the encumbrance of politic al domination 
this IS of especial significance if academic freedom is to bo maintained in our 
medical institutions 

The financial burden assumed by the student attending medical school con¬ 
stitutes a major problem today in the throes of inflation In fac t it poses a prob¬ 
lem for any ambitious individual desiring higher e*ducation It is estimated that 
the cost of attending college has more than doubled since I'MO 'I'lic tuitions of 
many educational institutions, i e colleges and universities, range from S800 to 
SI200 each yeai Even with the tuition fee at this level it is cstimatcsl it pays 
for less than 50 per cent of the cost to the college for educating a student It 
has been stated that tuition fees c annot be increased muc h more, and still retain 
the dcmoc ratic concept that has made higher c*duc ation so unicjue in this c ountry 

Graduate training programs acccpUible to the specialty boards foster further 
financial obligations If worthy and cjualificd sludcnts desinng to pursue a 
career of alleviating human sufTenng are depnved of this opportunity because 
of financial problems, our democratic idcids will be shattered 

Ill recent years a rebirth of interest m the humanities has become (‘vidciit, 
not only in the education of physicians but most professional groups It is cjuile 
c vident that more students desire to devote additional time to the humanitic s 
Jins trend has been recogrii/ed and is to be incorporated in the medical educa¬ 
tional program contemplated by the Johns Hopkins fschool of Medicine, which 
I shall briefly mention in a few moments Physicians with a broad general 
gicamding in the humanities and the liberal arts strengthened by adcciuale 
medical training are essential texlay to elc\atc the standards of medicine and 
surge 1 ^' in this c ountry 

Recently, a revised program of medical education was announcesj b> the 
Johns Hopkins School of Medicine J he objeetues arc to graduate more doctrers 
111 less time and to broaden the scope of their education These maj be enu¬ 


merated as follows 

1) To shorten the pencil of formal educ ation recjuired to tram cJck tors without 
sac rific mg the c|ualily of their training 

2) 1 o o%crcomc> the “artificial barrier” which now exists between the medical 
seances and the liberal arts Jins will be accomplished by liming the medical 
students continue studies in the huinanitics uicJ social sciences while attending 


me die al sc hool 
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S'! To lengthen the acadennc vear so that instead of hating 52 vreeks ot 
required cLas tvork follovred bv 4 months of summer tacatton students in the 
proposed program mil attend classes tor 40 treeL= of each year to the final 
year as hospital mtems thev mU be enrolled for 12 months except for 2 vreeks 
t acation 

This procure is m eSect in cenain European countnes and has proven to 
be a verv satisfactorv arrangement Thus the proposed plan to be imtiated it 
Johns Hopkms permits the combined medical school-mtemship program to be 
shonened bv one vear If such a program can be offered vathout reducmg the 
qualitv 01 medical educanon it mil permit a reduction m the economic stress 
to the student and at the same tune promote a professional trammg m vrhich 
medicme is related m meanmgnil terms to the basic hberal tradition of learning 
The world is plagued mth sociaL economic and political problems The medical 
proiession is not immune to playmg an important role m them solution Without 
broad basic learning m the humamties and liberal arts theu task is rendered 
more difficult Cenamlv we may assen our leadership effecn\ ely bv mamtam- 
mg high ideals and mamtainmg broad standards of excellence acquired b\ such 
an educational program 

I have spoken this mommg m generahnes while the members of the panel 
will consider specific problems m undergraduate educanon 
Dp Bmxs The pnmaty function of the medical school is to tram personnel 
to serve the health needs of the pubhc and the curriculum should be designed 
to lulfiU that purpose The quaanrv and complexity oi medical miormation 
mth the progressive mcrease m medical knowledge create a demand for more 
and more new courses and therefore mterval retisions of the cumculum The 
basic <tructure howe\er must remam the same 

to the undergraduate course the facultv should not be concemed about the 
student s future scientific mterest but all efforts should be blended toward help- 
mg him acquire habits of study and a capacitv for mdenendeni thinking that 
will enable him to contmue his medical edncation m any direction he mav 
choose alter he leaves the medical school 

The number oi students who will pursue an academic career after graduation 
go mto general pracnce specialize or enter some other field of medical acmitv 
will vary trom one class to another Begardless oi the student s future course 
onentanon as to basic physiologic funcnons oi the various svstems recogmtion 
and management oi commonly encountered diseases and effective means of 
pre\ enn\ e medicme are import mt to all 
These are important to the general practinoner it he is to render the best 
service to his commimitv Thev are equallv important to those who will pursue 
other courses ot scientific endeavor as mthout such expenence they would not 
know what phase ot medicme might absorb their interests or for'which their 
capabihtie^ mi^t be best smted Probablr every tea-her smcerelv hopes that 
he will present Im subject in such an mtcrestmg manner that a stgmScant mim- 
ber ot Students wdl contmue the same course of studv aner trraduanon 

A mther widespread feehng that urology was bemg d'ei'mph^ed m a number 
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versities Such generosit}^ indicates corporations are accepting their responsi¬ 
bilities and obligations 

The threat of increased federal subsidy cannot be ignored or ininiinized 
Incieased appropnations by the federal government vull be followed by the 
government’s adoptmg a dictatorial role in medical education This is attested 
by the pohcy advocated and later assumed by the government in vocational 
education In the brochure pubhshed by the Umted States Department of 
Education on vocational traming it is stated uneqmvocally that federal support 
v ill be granted only to those vocational educational programs that are approved 
in Washington Medical education must be maintained free from the incubus 
of governmental interference and the encumbrance of pohtical domination 
This IS of especial sigmficance if academic freedom is to be maintained in our 
medical institutions 

The financial burden assumed by the student attending medical school con¬ 
stitutes a major problem today m the throes of inflation In fact it poses a prob¬ 
lem for any ambitious indnudual desmng higher education It is estimated that 
the cost of attendmg college has more than doubled smce 1940 The tmtaons of 
many educational institutions, i e colleges and umversities, range from $800 to 
$1200 each year Even vnth the tuition fee at this level it is estimated it pays 
for less than 50 per cent of the cost to the college for educating a student It 
has been stated that tuition fees cannot be increased much more, and still retain 
the democratic concept that has made higher education so unique m this countr^'^ 

Graduate traimng programs acceptable to the specialty boards foster further 
financial obhgations If wortfij”^ and qualified students desmng to pursue a 
career of alleviating human suffering are depnved of this opportunity because 
of financial problems, our democratic ideals will be shattered 

In recent years a rebirth of interest in the humamties has become evident, 
not only in the education of ph 3 '^sicians but most professional groups It is quite 
endent that more students desire to devote additional time to the humanities 
This trend has been recogmzed and is to be incorporated m the medical educa¬ 
tional program contemplated by the Johns Hopkms School of Medicine, nhich 
I shall bneflj'^ mention in a few moments Physicians wath a broad general 
grounding in the humamties and the liberal arts strengthened by adequate 
medical training are essential today to ele\ ate the standards of medicine and 
surgers" in this country 

Recentlj’^, a re^^sed program of medical education was announced b}"^ the 
Johns Hopkms School of Medicine The objectives are to graduate more doctors 
m less time and to broaden the scope of their education These maj^ be enu¬ 
merated as follow s 

1) To shorten the period of formal education required to tram doctors wathout 

sacrificing the quahty of their training , . , 

?) To o\ercome the “artificial barrier” which now exists between the medical 
sciences and the liberal arts This wall be accomplished bj haiang the medical 
students continue studies m the humanities and social sciences while attending 

medical school 
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Others, hovreier, xvhose quabfications are such thh they would be desirable 
students in am school thej might select A particular school is undoubtediv 
chosen on the basis of eialuation of theianous departments, the qualifications 
of the facultj, the professional accomphshments of its alu mni as n eU as the 
school’s national rating A good student’s progress is enhanced bv a strong 
faculty, and mam good phi sicians hai e been de\ eloped from poor students bi 
mteUigent leadership 

Tune allotted for the course The curriculum must pronde enough tune for 
adequate presentation of the course It is miportant, howei er, to consen e tmie 
m order to aioid addmg to the burden of the already oiercrowded schedule 
that exists m ei erj medical school It should be possible to accomphsh this 
without sacnfice of anv of the essentials of the course Much tune can be sai ed 
bi concentration on the common problems that the student will encoimter m 
practice and ai oidance of wastmg tune m explonng the differential diagnosis of 
obscure lesions that he mai nei er see 

Urologj’’, a department or diiasion Whether or not urologi is a dinsion of 
general surgen or has an mdependent status is probablv miportant only from 
standpomt of personahties Our department at Tulane Umiersity is a diiasion 
of the Department of General Surgery, and our expenence over a number of 
years has been that this arrangement has a number of recognizable adi antages 
We n ould not elect to change that status 

The urologic cumculiun The report of the Culp Committee showed tre¬ 
mendous I anation m urologic teaching from one school to another The general 
pattern m the ai erage cumculiun, howei er, includes urologic phj sical diagnosis, 
formal lectures, teachmg m the outpatient department, bedside teaching and 
student clerkships on the mpatient senace 

The year that the student is mtroduced to urologj is, m our opinion, of more 
than ordmorj importance For a number of jears, urologj it Tulane Umiersitj 
has been a part of a block sj stem gii en dunng a fixed penod of the semor j ear 
We haie had ample opportumtj to evaluate urologic teaching at this lei el and 
behei e that it u ould be more effectii e to mtroduce urology to the student earher 
bj appropriate mtegration of the course mth the other departments We would 
like to try a new approach m spite of the fact that most of our urologic residents 
are former undergraduate students of Tulane Umi ersitj 

Durmg the first j ear m medical school, the student is mi olved m leanung a 
new 1 ocabularj and new methods of studv Bv the end of the first j ear, and 
certamlj during the second i ear, chmcal problems should proi e stimulatmg 
There are a number of courses with which urologj could be effectii eli co- 
ordmated For example, the course m phj sical diagnosis is usualli given during 
the second j ear under the duection of the department of mternal medicme It 
seems reasonable to suggest that diseases that are of pmnarj mterest to the 
mtermst would be emphasized under this arrangement and that the mtemist’s 
trammg might not enable huu to spothght problems that are of pnmarj con¬ 
cern to one tnuned in another speciaiti 

We behei e, therefore, that urologic phi sical diagnosis should be giien at the 
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of medical schools prompted the American Urological Association to appoint a 
committee to study the status of undergraduate urologic trainmg * Under the 
chaumanship of Ormond Culp a survey was made of 86 medical schools The 
manner in which urology nas presented to the students, the status of the chief 
of the department, the relationship of urology to the other departments m the 
medical school and the tune allotted to the course in the curriculum were all 
considered It was found that m only 20 per cent of the schools had the amount 
of time devoted to mology been reduced during the past ten years This was 
offset by the fact that there had been an increase in time allotment in 28 per 
cent of the schools 

The present assignment is to consider what we are attempting to accomplish 
m teachmg urology to medical students A simple ansv er would be to orient the 
student regarding common urologic problems as the department’s contnbutioii 
to the over-all effort to graduate competent physicians Fulfilling this obliga¬ 
tion, however, is much more complicated and touches almost every department 
m the medical school 

In plannmg the course m urology, we must consider the relationship of mo- 
logic problems to the basic sciences as w'ell as to the chmcal subjects Embry¬ 
ology, anatomy, physiology, pathology, endocrinology, bactenology, and bio¬ 
chemistry must be included Internal medicine bears an inseparable relationship 
to the solution of many routine urologic problems 

The departments of urology and radiology cannot be separated There are 
also many urologic problems that require close haison with the departments of 
general surgerj", obstetncs and gynecology, and pediatncs Practical planmng, 
therefore, n ould suggest integration of many parts of the urologic program with 
other specialties in order that related subjects may be more clearly presented 
to the student To accomphsh this requires much thought and cooperative 
planmng 

In the planmng of any phase of undergraduate teaching, the three major 
factors of the educational system have to be considered, that is, the faculty, 
the student, and the time allotted to conduct the course Of pnmary importance 
IS appraisal of the quality of the teaching in the vanous departments This 
appraisal should not be left entirely to the dean and the executive committee 
but should include cntical self imentory of the indmdual instructors 

The faculty To quahfj’^ for membership on a medical school faculty, the 
phj sician should possess a keen sense of responsibility to the institution and an 
obligation to render distinctive semce in the performance of its functions He 
IS a part of a sj'stem that is la 3 nng the scientific foundation for young men and 
v omen who hai e every right to expect that the} mil be prepared to assume 
positions of leadership m whatever field of medical endeavor the} may enter 
after graduation 

The student The present method of selecting students for admission to the 
medical schools appears to be reasonabl} effectne Obnousl}, to e\eiy class a 
few are admitted who should not be permitted to stud} medicine There are 

* Journal of UroIog\ 76 309-322, 1056 
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others, howe\er, ^\hose qmlific-itions are such that the^ would be desunble 
students m am school they might select A particular school is undoubtedly 
chosen on the basis of e\ aluation of the ^ anous departments, the qualifications 
of the facult}, the professional accomplishments of its alumm as nell as the 
school’s national rating A good student’s progress is enhanced bv a strong 
faculta^, and mam good phj sicians ha\ e been dei eloped from poor students bj 
mtelhgent leadership 

Time allotted for the course The cumculum must pronde enough tune for 
adequate presentation of the course It is important, honeier, to consene tune 
m order to ai oid addmg to the burden of the alreadi oi ercroivded schedule 
that exists m ei erj medical school It should be possible to accomplish this 
without sacnfice of anj of the essentials of the course IMuch tune can be sai ed 
bj concentration on the common problems that the student will encounter m 
practice and aa oidance of n astmg tune in explonng the differential diagnosis of 
obscure lesions that he maj nei er see 

UrologA^ a department or dinsion Whether or not urologj' is a dunsion of 
general surgerj or has an independent status is probablj important onlv from 
standpomt of personahties Our department at Tulane Unn ersity is a dmsion 
of the Department of General Surgerx, and our expenence oi er a number of 
years has been that this arrangement has a number of recognisable adi antages 
We would not elect to change that status 
The urologic cumculum The report of the Culp Comnuttee shoned tre¬ 
mendous aanation m urologic teaching from one school to another The general 
pattern m the a\ erage cumculum, honecer, includes urologic physical diagnosis, 
formal lectures, teaching m the outpatient department, bedside teaching and 
student clerkships on the inpatient service 

The X ear that the student is introduced to urologj is, m our opimon, of more 
than ordmarj importance For a number of lears, urologj at Tulane Umiersitj 
has been a part of a block sj stem given dunng a fixed penod of the semor year 
We haie had ample opportumty to evaluate urologic teachmg at this lei el and 
behei e that it would be more effectii e to mtroduce urology to the student earher 
bj appropriate mtegration of the course mth the other departments We would 
like to tiv a new approach m «pite of the fact that most of our urologic residents 
are former undergraduate students of Tulane Um\ ersiti 

Durmg the first year in medical school, the student is mi oli ed m leammg a 
neu 1 ocabular 3 and new methods of studi Bi the end of the first year, and 
certainly dunng the second j ear, chmcal problems should proi e stimulatmg 
There are a number of courses with which urologj^ could be effectiieli co- 
ordmated For example, the course in phisical diagnosis is usuaUj giien dunng 
the second i ear under the direction of the department of mtemal medicine It 
seems reasonable to suggest that diseases that are of pnmary interest to the 
mtemist vould be emphasized under this arrangement and that the intermst’s 
trauung might not enable hmi to spothght problems that are of pnmari con¬ 
cern to one trained in another specialti 
We beheie, therefore, that urologic phisical diagnosis should be giien at the 
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same tune and m co-operation mth the department of mternal medicine This 
mcludes instruction in how to attam a good urologic history and one that ml] 
give some mdication as to the climcal condition present before any diagnostic 
procedures are undeidakeu The “long form,” so popular m many institutions, 
IS no substitute for a history based upon defimte answers to w ell directed ques¬ 
tions Also, m co-opeiation with the department of medicine the student should 
be mtroduced to the principles involved m urologic physical examination He 
should be instructed concerning the urologic diagnostic procedures that may be 
performed by the general physician and the findings that indicate the need for 
specialized studies that should be performed by the urologist 

Didactic lectures There is considerable controversy concerning the value of 
didactic lectures in undergraduate medical education Urology, hovever, pre¬ 
sents a unqiue opportumty to make these of interest to the student and effective 
in helping him understand the problems involved All parts of the unnary tract, 
mcludmg the renal circulation, can be visuahzed, and variations from the normal 
produced by pathologic lesions can be demonstrated 

Lectures m urology can also be made more valuable if integrated mth those 
of the respective departments involved For example, the great variety of con- 
gemtal anomalies of the urinary tiact should be more clearly understood by the 
student if given in conjunction with the course in the embryologic development 
of the unnary tract Other examples are endocrmologic disturbances mth geni¬ 
tal mamfestations, metabohc problems, electrolyte imbalance and disturbances 
of circulation that may ongmate m the urinary tract 

Other lectures may be given in co-operation mth the department of obstetrics 
concerning unnary complications of pregnancy of importance to the general 
piactitioner Such mtegration of lectures should contnbute to a better over-all 
course for the student The remainder of the lectures may be given during the 
third or fourth year 

Outpatient department Teaching medical students m the outpatient depart¬ 
ment IS a challenge to planmng and organization In the majontj^ of teaching 
hospitals, the number of patients is far in excess of the number that can be 
utilized in a good teaching program In the large mumcipal hospitals it is diffi¬ 
cult to hrmt the number accepted for treatment Under such circumstances, 
management of the department mxoh'es fulffihng the patient requirements on 
the one hand and instructing the students on the other hlanagement of the 
ambulatory patient is miportant to the student, since this tjqie vail constitute 
the greater part of his practice after graduation In the majorit}’’ of these, it is 
necessanlj^ the function of the residents to administer to the patient needs 
From this group a small number of dix'ersihed urologic problems is selected for 
student instruction This mcludes a renew of lustory taking which, at this level, 
inx oh es patients wath climcal problems of the geiutourmarj' tract It provides 
an excellent opportunity to point out lesions that maj be expected to present 
more or less Dqncal s 3 anptoms, others that are asjanptomatic m the car's stages 
and still others that nia 3 be reflected through other s^ stems, especia x t le 
gastrointestinal tract 
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From a large group of patients, it should be possible to select those wath the 
more commonl> encountered urologn lesions The s^•mptoms and findings that 
lead to earlj recognition of mahguant growths should be emphasized, especialh 
the methods bj nhich carcinoma of the prostate maj be diagnosed nhile it is 
in a curable stage 

Properlj" conducted, outpatient teaching should gi\ e the student good insight 
into the ofBce management of pruate iirologic patients With a show of enthu¬ 
siasm on the part of the staff, the outpatient department should offer an excel¬ 
lent opportumtj to interest the student in urologj’^ as a speclalt^ Lack of in¬ 
terest b}"^ the staff can qmckly destroj the effectn eness of the program Strict 
adherence to staff assignments to the outpatient department is miportant 
Se\ eral plans of conducting outpatient teachmg hai e been tned 

1) Combinmg outpatient and inpatient semce during the same penod, 

2) Gnang inpatient clerkships in the third j ear and outpatient instmction in 
the fourth j ear and 

3) Reversmg the order of the second plan 

A block system wherebj^ all urologic teaching is confined to one period would 
obiaously ha\ e to follow the first plan In a schedule that permits a choice, out¬ 
patient instruction gi\en m the third ^ear would appear to fit more correctl}' 
into the graded progress of the student 

Inpatient clerkships Urologic teaching in the inpatient semce requires the 
same careful planmng that applies to all other phases of undergraduate teach¬ 
mg Tliree lei els of instruction are being earned out on the same group of pa¬ 
tients—one for undergraduate students and the other two for the mtems and 
residents They cannot be combined Instruction for the student must remam 
at the undergraduate lei el 

The inpatient semce proa ides an opportumta for the student to obsera e more 
adaanced urologic lesions and play a more actiae role m patient management 
than IS possible m the care of ambulatorj" patients As a chmeal clerk, he is 
usualla^ the first person to see the patient, and his historj' becomes a part of the 
hospital record This should be reaneaved by a member of the staff, constructia e 
criticism oSered and indicated reansions made The student is permitted to 
participate m the physical examination, cams out simple laboratory teste and 
obsera e the performance of the finer grades of urologic diagnostic procedures 
In the course of the patient’s study, it is important to explain to the student 
all phases of the clinical problems inaolaed, mcludmg interpretation of all 
findings He should be made to miderstand the etiology' of each lesion under 
consideration, the pathologic changes that occur, the samiptoms that are pro¬ 
duced by It and the comphcations that may radiate from it All of these are 
essential to m understanding of the indications for the canons therapeutic 
measures that are earned out The student is also able to follow the day'-to-dny 
progress of the patient and obsen e the results obtained from treatment There 
are tw o reasons for assigmng students as chmeal clerks dunng the fourth y ear 
One IS that it is the logical sequence of progress m the educational program, and 
the other is the present trend toward abolishing the internship Fmallc’ the 
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patients assigned to the student should he diversified and lunited to the number 
that can be adequately studied and still leave sufiicient tune for renew of as¬ 
signed reading pertment to the problems under treatment 

Moderator Higgins The discussion mil be continued by Dr Carroll 
Dr Grayson Carroll Mr Chairman, members I shall read the communi¬ 
cation that was sent by Dr CahiU I do not assume to be a pmch-hitter for him 
I am merely a substitute You know there is a great difference 

“To discuss mtelhgently undergraduate traimng m urology, one must appre¬ 
ciate the fact that all medical knowledge is m a continuous expanding sphere 
Therefore, the medical school m its effort to tram its student body to sen e the 
medical demands of the community must accept expansion in some subjects 
and contraction in others 

“Urology as a specialty in medicine must be adapted to the space of tune 
allotted in the student curriculum and an mtelhgent use of that time is the duty 
of the urological director To him also has been added the responsibility m the 
teaching of a traming-residency graduate 

“Before taking up an orgamzation of a department of urology in a medical 
school, a short philosophical survey of the history of medical education smce 
the last World War may be of interest The pre-medical education has been 
fairly well accepted as to subjects, but mth the academic years varying with 
the medical schools themselves The curricula m most medical schools endeavor 
to cover the essentials m the four years allotted It is painfully crov ded At the 
end of four years, if the student has been successful, he will receive a diploma of 
Doctor of Medicine 

“The laws of most states read that he is not prepared to practice medicine 
although the diploma so suggests, but that he must take further training of at 
least one year of mtemship in a rotating or other type of internship He may 
take then his State Boards 

“Is it not true that a large proportion of these students accept the fact that 
they are not to or they have not reached the competency they desire? They apph^ 
for and obtain that competency in a residency traimng of a varjnng number of 
years in order to so quahty 

“The school of medicine actually arranges a cumculum to train basically the 
student as a general practitioner Perhaps, in truth, the larger part of a class is 
dreaming of a specialty and shaping their and the class’s footsteps in that direc¬ 
tion The older tn o-year mternship was probably an axcellent training for general 
practice, and there is a breath of talk about its revival 

“How does urology stand m the present change? In some schools, its position 
has diminished in the hours allotted in the curriculum In others, it has remained 
the same, and in a few, it may be axpanded My expenence has been in the 
shrinking form for undergraduates and expansion for residency graduate pro¬ 
grams The latter has been phenomenal in the Umted States as the following 

figures maj show - u a 

“The last edition of the AM A Inteniship and Residency ^ umber shows 
6,845 medical graduates in 1956 For these, there were 8G7 hospitals with one- 
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jear internships for 11,616 doctors, leninng about 4,500 unfilled To help these, 
about 2,400 foreign doctors have been accepted Available after internship, there 
are 5,043 residencies, varjnng from two to five years Of these, urology had 221 
one-year residencies with 70 per cent filled and a total of all residencies up to 
five years of 487 with 78 per cent filled 

“Actually, the onlj place nhere urologj' is taught and training is adequate is 
in the residency programs The undergraduate school can only acquaint the 
student mth the basic diseases and problems, diagnosticallj and therapeuti¬ 
cally, and help hun acquire the thinking to continue in good habits of study and 
progression in his education 

“To organize a department of urologj' reqmres a director, nho definitely 
should have what is considered academy tenure in the university He should 
have a complete choice m the narmng of his staff and the distribution of their 
actmties The size of the staff mil depend upon many factors the size of the 
student class, the size of the hospital service to be used for teaching, the size of 
the outpatient department, the amount of research to be done within the de¬ 
partment, and the available space for the same 

“The duector should have an adequate budget for his department, at least 
for the basic teaching of the students and for patient care Whether he should 
be on a fulltime status v ould depend upon the size of the semce, the amount 
of money available to him to secure satisfactorj^ Imiig competency 

“In these days of nsmg costs, the amount of a satisfactory competency would 
be debatable If he has not a full-time status, then there must be some satis¬ 
factory solution of the amount of time allotted to pnvate practice m order to 
accomplish his hnng and the financing of his and the department’s expenses 
“His selection of an intelligent, industrious, loyal staff may make a success of 
his efforts If his selection has been poor, he may have difficulties The teaching 
of the cluucians is often best in the hands of the part-tmie man The research 
program, on the contrary, had best be under the guidance of full-time staff 
members The duector should be energetic to join with lus research staff in 
obtaimng funds for theu projects, because a few medical schools have their oim 
\eTy large research funds 

“The department of urology needs close co-operation mth other departments 
The tremendous use of \-ray in diagnosis makes it imperative that it should be 
ivithin the department as part of the cystoscopy diagnostic umt The x-ray 
staff must co-operate in the teachmg as a ell as m diagnosis 

“Next, chmcally, smce there has been a gradual increase m pediatric urologj'-, 
the close association of an interested urologic-minded pediatncian is of great 
value 

“For many years, urologj' necessitated close association mth the department 
of pathology To this has been added the most essential liaison of biochemistry 
and endocnnology, tvo most essential needs in modern urology The assign¬ 
ment of an interested member of each department to urologj' has been most 
productive m results 

“tlfficre should the urologist stand in determimng the general policy of the 
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medicnl education is so to instruct the student that, nhen he is graduated, he 
vnll be sufficienth ii ell-infomied m the niajoi dmsions of medical practice — 
first, to amie at an accurate diagnosis of diseases comnionlv presenting them- 
sehes and to recognize conditions which require more thorough-going anahsis 
and, second, to treat successfuUi those conditions which do not require special¬ 
ized experience and special equipment 

Such a graduate can go mto general practice wath confidence or proceed to 
speciahzed training wath an adequate background of general knowledge 
The subject matter of the undergraduate medical curriculum is so arranged 
that from fortj to sixtj per cent of the time is allotted to instniction in the 
basic sciences The remaimng time is, of course, assigned to the vanous clinical 
departments In the allotment of tmie practically all medical schools recognize 
as major dinsions —mtemal medicine, surgery, obstetncs, and pediatncs 
Many add to these psychiatry or prey entice medicine The miportance attached 
to the remaimng specialties as measured by' time allotted i anes from school to 
school and wathin y ery wade hmits 

Urology', of course, is one of these specialities The Culp report rei ealed that 
urology' IS quite generally recognized as an unportant factor m the training of 
the medical student I can present my conception of the best administratii'e 
status of the department by' descnbing first the relationship of general adminis¬ 
tration to the department and, secondly, the mternal adnnnistration of the 
department itself 

What should be the relation of the dean to the department? The basic func¬ 
tion of the dean is to pronde leadership to the faculty m a co-operatn e effort 
so to arrange instruction as to gue the greatest hkelihood that students wall 
come to graduation wath the capabilities described heretofore 
This requires the proper allocation of tmie to each department and the ar¬ 
rangement of instruction mto the best possible sequence Especially is it the 
responsibility of the dean to secure proper balance of instniction among the 
departments and to be assured that each department gices the student a firm 
and adequate foundation m the subject matter of the specialty' 

This IS a difficult job mdeed Let us assume—m kindness—that the dean has 
a clear concept of the purpose of undergraduate education Let us assume also 
that he has achiey ed a high degree of objectmty and has ei aluated qmte accu¬ 
rately what each department should contnbute to the tnimng of the student 
The discreet dean then appoints a curriculum committee The comnnttee 
may' be large or small Probably it wall be composed of chiefs of diy'isions It 
should be properly balanced is between pre-clmical and clinical lepresentatiies 
Since the chief purpose of medicnl education is to produce clinicians, clinical 
representatii es should predominate (Howeier, it is not the proper function of 
a member of the committee to forward interests of his diiision but lather he 
should bring to the solution of general educational problems the point of new 
resulting from his precaous experience ) 

A good committee wall keep m mind, is ele irh is the dean, the basic purpose 
of the curnculum and will modify and improie the dein’s program 4 poor 
committee at one extreme will be so complaismt ns to sene no constructne 
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purpose or at the other extreme have one or more members so aggressn e and 
influential that they produce serious distortions of the curriculum as a result of 
misguided zeal for what they conceive to be the interest of their departments 
In deciding the best allocation of tune, the cumculum committee serves a most 
useful function 


There stfll remains, however, the delicate business of controlhng the use of 
the time that the purposes of undergraduate trairung are accomplished If the 
traimng given by an 3 ’’ department is inadequate, complaints from other depart¬ 
ments are hkely to arise promptly 

There is no such protection, however, against over-training—that is, class 
requirements which seem to pre-suppose that the students wall all become 
phj'siologists or internists or urologists instead of physicians 
Each department has considerable incentive to attempt over-training The 
teacher’s zeal to turn out as fine a product as possible may over-shoot the mark 
There may be, occasionall 3 ’-, an attempt to impress upon the student indeli¬ 
bly—so that future recall ma 3 ' be assured—the surpassing learning and skiU of 
the instructor The best protection against such abuse, of course, is that each 
teacher shall understand clearl 3 '^ the purpose and the hmitations of undergraduate 
traimng 

However, some degree of inspection and supervision must be exercised by 
department head, chief of dinsion, and dean The ultimate responsibihty lies 
with the dean 

It is obnous that the burden on the dean is increased m proportion to the 
number of departments responsible directl 3 '- to his office If the number is too 
great, his efforts to co-ordinate wall be meffective There wall be a tendency for 
uncontrolled nvalnes to de\ elop and distort the student’s training 

It seems to me certain that twenty separate divisions are too man 3 '^ Five or 
six seem reasonable Urology would not be included in the restncted list I 
therefore believe that urology should be a department in the division of surgery 
The chief of the dnasion of surgei^-^ would then become responsible for the 
co-ordmation of the surgical specialties wath general surgery and wath each 
other The chief could be a urologist or an ophthalmologist but he is much more 
hkely to be a general surgeon 

A decision must be reached as to which specialties are to be departments and 
which remam as sections of general surgery As I use the term, a department 
has a high degree of mdependence The head of a department controls the ex¬ 
penditure of mone 3 ’’ budgeted to the department He recruits and promotes 
members of his staff and controls assignments to dut 3 ' He approves proposed 
research His hospital senuce and resident staff are separate under his control 
A section would be integrated wath general surger 3 ^ The well reorganized im¬ 
portance of nrologj^ to the general training of the student should guarantee to 


all departmental status , 

The head of the department of urolog3- is the ke 3 to successful training in this 

field for the medical student His ideals and Ins clear understan mg o le pur 
poses and the limitations of undergraduate education wall determine the quality 
of the program His good judgment wifi decide the assignment of lectures, in- 



ICJ^CDEBGRADTJATE TKAJXDCG IN ‘DBOLOGT 


633 


patient service, outpatient service to the proper members of his staff so that 
each uiH be stimulated to his best efforts His stature ivill be measured by his 
success m recrmtmg his staff aud securing their loyal and effective co-operation 
with huTi and with each other 

It IS the duty of the head of the department to assure himseff that each mem¬ 
ber of his staff understands the purpose of the instruction assigned to him 
It IS necessary also that the head be sufficiently informed of the performance 
of each staff member to be assured that the courses are given as planned If the 
department has a heavy teachmg program and a large hospital service, the 
administrative burden of the head wdl be heavy 
In the selection of a department head, the primary consideration must be the 
personal qualifications of the man selected He must have a broad and clear¬ 
headed view of the purposes of medical education and the part of the depart¬ 
ment of urology m accomphshmg these purposes He must command the respect 
of his staff and the students as a chmcal urologist He must have the courage 
to carry thmngh his program and the tact to secure the co-operation of his asso¬ 
ciates 

Such a department head may be volunteer, half-time or full-time If he is a 
volunteer or part-time member of the staff he must have a deputy who may 
well be full-time, to assume much of the routine of administration and give to 
both staff and students the daily, on-the-job supervision that is necessary 
If the department has an active research program, the staff members so en¬ 
gaged almost necessarily must remam m dally contact with the patients and 
the laboratories of the department Such a geographical full-time man could be 
either head of the department or deputy 
Even if the resources of the medical college are sufficient to staff the urology 
department completely with full-time men, volunteer members of the staff wdl 
contmue to make an mdispensable contribution to teachmg the undergraduate 
student This contribution will be chiefly at the bedside or m the outpatient 
department but such volunteers not infrequently are valuable additions to re¬ 
search teams 

hlost urologists, m then begmnmg years, have more tune tha-n pafaents Under 
such condrtioiis, volunteer service at the medical college should be of mutual 
advantage The young urologist may be presumed to have up-to-date knowledge 
and tr a i nin g and eager enthusi a s m The majority of such men will reduce their 
voluntary service or discontmue it as patient pressure develops 

Others, however, develop a lasting mterest m teaching and then value as 
teachers is enhan ced steadily as they gam experience and prestige 

In summary, I beheve that urology should be a department m the division of 
surgery, that it should have a high degree of mdependence to carry on its pro¬ 
gram, that, under these conditions, it makes an extremely valuable contribution 
to undergraduate medical educatiou, and that the dean ^d the chief of division 
must see that sufficient tune and resources are available to realize the full poten¬ 
tial of the department m medical education 

IModesatok Higgins The concludmg remarks on the panel will deal with 
graduate tr ainin g 
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Db Piehsol Urology, along with other specialties, has been subjected to 
many educational theories that from tune to tune have been proposed The 
committee of this Association which studied the status of urology m our medical 
schools presented a comprehensive, informative and cntical report on under¬ 
graduate urologic training * 

A review of the opmions thus obtamed from groups of competent educators 
leads to the conclusion that m a n y aspects of teaching specialties, mcludmg 
urology, contmue to be controversial and that there is no unanimity of opmion 
as to the role of specialty trammg m undergraduate medical education Some 
hold that the teachmg of specialties is out of place m the curriculum of a school 
of medicme, others that more tune should be allocated to specialty trammg 
Eegardless of varymg convictions as to the status of urology at the under¬ 
graduate level, there is agreement as to the vahdity of its mclusion m any 
graduate medical educational program, where some deans msist that it belongs 
Aside from any discussion of when and where m medical education urology 
should be emphasiaed, it is widely recognised that as a specialty it occupies a 
umque position m that it is one of the least isolated of specialties smce it com¬ 
mands the attention of general practitioners and cuts across, to a greater or 
lesser extent, every major subdivision of medicme Therefore, because of its 
admitted importance, urology merits the senous attention of those concerned 
with graduate medical education It is this aspect of urologic trammg that wdl 
be stressed m the foUowmg discussion 

Ever smce its organization m 1919, the Graduate School of Medicme of The 
Umversity of Pennsylvania has adhered to the philosophy that satisfactoiy 
trammg m a clmical specialty requires at least a basic academic year of or¬ 
ganized formal instruction, followed by a good residency program It is along 
these Imes that the regular course m urology has been developed 
In our Graduate School, many of the problems and difficulties that beset the 
teachmg of urology to undergraduate students happily never have arisen From 
the earhest days of the School, urology has contmued to be an mdependent 
department, administratively and educationally, with its own chairman and 
professor of urology, supported by a qualified faculty 
Although entirely separate from general surgery, urology has co-operated 
closelj’^ with that department, m certam instructional areas urological students 
have been affiliated with those m surgeiy The time allotted to the course m 
urology IS comparable to that m other chmcal specialties, eight months 

The urologic curriculum recognizes the close relationship between urology 
and other fields of medicme The student of urology is purposely exposed to 
appropnate subjects m medicme, neuro-psychiatiy, pediatncs, radiology, endo- 

crmology, etc inn 

Obviously, chief emphasis is laid upon special instruction m urology> 

IS accomplished by the necessary number of didactic hours, supplemen y 
more hours of clmical and operative trammg, expenence m techmcal procedures, 
such as cystoscopy, and cadaver surgeiy 
* Journal of Urology, 76 309-322,19S6 
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Cbmcal mstructioii Virr been, cflmed on 'With bttle difficulty because hospital 
beds always have been available to the urologic semce, not only at the Grad¬ 
uate School Hospital, but at a number of other affihated institutions where 
ample, varied chmcal material, controlled by members of the faculty, has been 
at then disposal for teachmg Thus, one of the problems which m some medical 
schools appears to hamper the teachmg of urology to undergraduates, fortu¬ 
nately, has not arisen 

A umque feature of the Graduate School’s urologic program deserves empha¬ 
sis For the past 12 years and to some extent before that, aU students enrolled 
m a basic course m any chmcal specialiy have been required to successfully 
complete a correlated course m the medical sciences It is around this course, 
presently of 217 hours, contmumg throughout the academic year, that the 
various special curricula are developed 

In addition to the economic, social, medical and even pohtical changes which 
have occurred durmg the past quarter of a century, and have affected every 
aspect of Amencan bfe, mcludmg medical education, there are two specific 
factors which have significantly modified graduate medical education 
These are 1) the growmg number of approved examining boards m the medi¬ 
cal specialties and 2) the phenomenal growth of residency traimng programs 
throughout this country 

Smce its organization m 1934, the Amencan Board of Urology up to June 30, 
1956, has certified 2,195 physicians The total number of physicians certified, 
by all specialty boards of the Umted States, as of June 30, 1956, was 63,727 
The largest number have been certified smce the close of World War II From 
that time, mcludmg the present, physicians desuous of beco min g specialists 
have been impelled by an overwhehmng desire for certification 
A requirement laid down by practically all boards is that candidates to be 
qualified for exa mina tion must, among other thin gs, complete residency pro¬ 
grams of varymg duration m accredited hospitals The result has been an un¬ 
precedented demand for residencies m order to prepare for certification This 
trend became particularly acute after World War H, when a large number of 
physicians bemg discharged from the Armed Services were seekmg opportimities 
to complete their specialty training 

Whereas, m the early 1920’s only a few hundred residencies existed m the 
Umted States, durmg the year 1954r-55 there was available a total of 26,516 
residencies m all fields Information recently obtamed mdicates that presently 
there are over 27,000 residencies m this country By no means are all these 
residencies filled 

In 1955 the occupancy of all residencies throughout the country was 81 per 
cent Durmg the year endmg September 1956, throughout the Umted States 
there were 487 one to three year approved residencies m urologj The per¬ 
centage of this number filled was 78, a figure comparable to the average resi¬ 
dency occupancy m all specialties, which last year was stated as approximately 
80 per cent 

To become a certified urologist, a phjsician must complete an approved 
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residency program Smce certification is a prerequisite for recogmtion m urology 
and any specialty, it is perplexmg and hard to understand why there is such a 
percentage of unfilled residencies 

The situation may reflect a lessened desire on the part of the physicians to 
confine their efforts to restricted specialties, because a sunilar situation exists 
m many other highly specialized fields It has been suggested that social and 
economic factors are responsible for this trend 
It IS certam the practice of urology, as well as that m other particular areas, 
has changed of late by reason of epochal therapeutic advances (sulfonamide, 
antibiotics, tranquihzmg drugs), which have made possible the encroachment 
by the general practitioner upon special fields formerly do min ated by specialists 
A study of enrollment m the Graduate School over the past 30 years mdicates 
the variations that have taken place m the urological group 
The steady nse m the enrollment of urological students, which is noted from 
1935 up until the entrance of this country mto World War n, would seem to 
reflect mcreasmg mterest m obtaining certification by the Amencan Board of 
Urology, which began to function at that time 

The entire enrollment of the Graduate School dropped precipitately between 
1942 and 1944 because of the hostihties then m progress At the conclusion of 
the War m 1946, enrollment took a sharp nse and dunng the next four years 
the group m urology, along with other divisions, enjoyed its greatest enrollment 
This has been followed by a slow but consistent dechne, which dunng the 
last four years m urology, as well as m other highly specialized fields, has reached 
a disoouragmg low This dechne m the enrollment may well have been due m 
part to the growmg mterest of many physicians m general practice along with 
the termination of governmental subsidies available dunng the earher post-war 
penod The change m urologic practice, above alluded to, may be an additional 
factor 

However, it is beheved that the mcreasmg need for residency trammg pro¬ 
grams, which offer attractive financial advantages, is the chief reason for what 


appears to be a laggmg mterest m formal urological trammg 
After careful mvestigation and study, it is our conviction that because of 
these changmg trends m medical thought and practice and the growmg popu- 
lanty of and necessity for residency trammg programs, the tune has come to 
modify our traditional basic eight-month courses The purpose of this change is 
to create more flexible courses which will enable those engaged m residency 
programs and who seek certification to obtam the typ® medical education 


which will best meet their educational requirements 

Practically all specialty-boards insist that applicants receive an adequate 
trammg and review of basic medical sciences Regardless of how efficient and 
valuable the clinical trammg of a resident m his specialty may be, it is pner^y 
conceded that the one aspect of preparation for certification wffich hospitals 
generally are unable to give adequately is a review of basic medical scipces 
It IS true, m some of the larger hospitals connected with teaching msti u ons, 


that this may be done 
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Therefore, to meet the present situation, vre have ]ust completed a rensioa 
of all of our basic courses This revision vnll divide the basic eight-month course 
m ftiTiTpHl specialties mto tvro semesters, the first, 16 vreeks, from the latter part 
of September to the first of February, will be devoted to concentrated instruc¬ 
tion m correlated medical sciences, formerly spread throughout the entire eight- 
month course 

Not only -will the students review the fundamental science, but each group 
will receive supplemental instruction m such basic sciences as are peculiar to 
their particular specialty The physician who successfully completes the basic 
science semester may elect then to continue with the chmcal instruction offered 
durmg the later semesters or, if a resident, he may return to his hospital pro¬ 
gram there to complete such chmcal trainmg as is required of any particular 
board 

This plan has been discussed with the Advisory Board for l\Iedical Specialties 
Such comments as have been forthcoming have been encouragmg The secretary 
of each certifying board now has m his hands copies of this new educational 
plan as it apphes to his special field 

It IS hoped that when the various boards have an opportumty to study this 
new program, it will receive then approval and that a resident wiio elects to 
thus devote a semester to the study of medical sciences will not be penalized 
by havmg the tune given to such study deducted from his period of residency 
training 

This IS particularly important smce some of the boards m surgical specialties 
have objected to residents mterruptmg then chmcal programs for an academic 
year m order to follow a didactic course m then specialties 
It is further hoped that the Jomt Accreditation Board for Hospitals will be 
receptive to this plan of havmg suitable residents sent away from then hospitals 
for a short period of tr a i n i ng m medical sciences, without allowmg such pro¬ 
cedure to mterfere with then accreditafaon of the msfatution concerned 
It is beheved that the adoption of such a fledble graduate educational plan 
should prove helpful and practical to physicians se ekin g certification and at the 
same tune may aid m stimulating mterest m urology as well as other specialties 
^loDERAToa Higgixs I beheve that most of the questions that were placed 
on the table pnor to the begmmng of the discussion were answered There are 
one or two that you would probably like to hear answered 
One 15 ‘T)r Bums, should the urological staff be full or part-time?” 

Da. BtjKss I t hink that every department conductmg both undergraduate 
and graduate programs should have at least one full-time staff member if funds 
are available The Division of Urology at Tulane University has always depended 
entirely on volunteer staff members 'SVe recognize the n^ for a full-time pro¬ 
fessor and are currently lookmg for one who will eventnallv a^ume the chair¬ 
manship of the department 

hloDERiTOB HiGGrs-s The second question “Dr Carroll, should a part-time 
teacher receive cash compensation?” 

Db Caeeoll The trend now m teachmg the specialties is to give instruction 
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to smaller groups Therefore, more tune of the part-time teacher is consumed 
than when only didactic lectures were given Then, too, the volunteer phj^cian 
who teaches finds himself with less tune at his disposal than he did previously 
Therefore, it would seem advisable m some instances that the part-time 
teachers be paid for their services But I do not beheve that as a group we are 
prepared to give up the traditional position that we have always held, as well as 
our obhgation, to pass on our knowledge m medicme to the younger generation 
We stfil want to retain that opportumty to serve and, if possible, I beheve we 
would prefer domg it that way 

Moderatok Higgins “Dr H 3 rman, is the enrollment of medical students 
decreasmg m this country?” 

Dr Hyman The enrollment is not gomg down, enrollment is gomg up, but 
the number of apphcations is gomg down To an mdividual apphcant, however, 
it does not make much diEference whether there are three tunes as many apph- 
cants as places or two times as many As long as there are more apphcants than 
there are places there will be disappomtments 
When the number of apphcants greatly exceeds the number of places, schools 
are able to select students who have better prospects of graduation At present 
the only yard stick for selection that is trustworthy is premedical grades Reliance 
upon other methods has proven so unsatisfactoiy that the safest method other 
than premedical average is to flip a com 
The number of acceptances is gomg up Medical colleges are mcreasmg them 
enrollment and the number of colleges is bemg mcreased 
Moderator Higgins Question for Dr Piersol “Is an mtegrated course m 
the medical sciences better than teachmg the basic sciences as isolated subjects?” 

Dr PrBBSOL This question is one which over the years has been discussed 
frequently, particularly m connection with the Graduate School, where until 
1946, medical sciences were taught, as was usual, as separate and distmct en¬ 
tities, a course m pathology at one time, a course m physiology at another In 
1946, under the duection of Dr Juhus Comroe with the aid of Dr A Newton 
Richards, a correlated course m basic medical sciences was instituted This 
course is taught by men who are aU doctors, even though they have advanced 
tr ainin g m special basic scientific fields 

Expenence has shown that this plan is much more effective and practical, to 
our student physicians, because it enables them to correlate better the different 
aspects of a given subject, as for example, the effect of altered physiology upon 
the clmical picture 

Personal expenence convmces me that the teachmg of clmical subjects closely 
correlated with the medical sciences has been the outstandmg and most im¬ 
portant contnbution to graduate medical education This has been thoroughly 
and favorably discussed by the Association of Amencan Medical Colleges There 
IS unanimity that to correlate the basic medical sciences is a desirable procedure 
which mvolves, usually, considerable orgamzational change 
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FoEovJing the recommendationa incorporated m the report of the Amencan 
Urological Association’s Committee to Study the Status of the Undergraduate 
Teachmg of Urology m the Medical Schools,^ the urology program at the Baylor 
Umversity College of Medicme was reorganized The revised program has been 
m effect for two years This report describes in some detail the undergraduate 
teaching program m urology at the Baylor Umversity College of Medicme 
Increasmg mterest in the teachmg of urology to medical students is mdicated 
by the attention the subject has received at the last two annual meetmgs of the 
Amencan Urological Association At its 1956 meetmg, the Association heard a 
report from its Committee to Study the Status of the Undergraduate Teaching 
of Urology m the Medical Schools providmg “a general panoramic view of the 
undergraduate urological instruction that prevails today, of the acadermc en¬ 
vironments m which it IB proffered, and of the educational trends that have 
evolved durmg the past decade ” Although a prmcipal stimulus had been pro¬ 
vided for this study by the mcreasmg concern expressed m some quarters that 
growmg cumculum pressures were reducmg the time aUocationa for the study 
of urology, as well as of the other surgical specialties, the Committee minimized 
the danger of this threat pomtmg out that at “87 per cent of the institutions 
surveyed, the urological services today still have reasonable opportumties to 
present creditable and well-balanced course to undergraduates, despite recent 
concessions ” Of more concern to the Committee was the character and quahty 
of the teachmg programs already m operation what appeared to be most needed 
was not a greater share of the medical student’s time, but a more effective 
utilization of the tune already devoted m most of the curricula to the study of 
urology One of its recommendations was that the Amencan Urological Associa¬ 
tion could render a great service by sponsonng a panel or symposium at each 
annual meetmg “where authontative opmions could be aired, teachmg methods 
could be compared, and projects for the future could be proposed ” Probably 
as a result of this suggestion, the first symposium on the undergraduate teachmg 
of urology was presented at the 1957 meetmg of the Association 
In the imtial phases of its study, the Committee recognized the difficulties 
mvolved m attemptmg a comparative appraisal of the teachmg methods and 
programs now m use m Amencan medical schools, smce these were too vaned, 
complex, and too full of mtangibles to permit statistical analysis for the purpose 
of amvmg at vahd conclusions For much the same reasons, it is almost impos¬ 
sible to develop even on idealized conception of a teachmg program adaptable 


Based on a scientific ex^bit at annual meeting of Amencan Urological Association 
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to all medical schools DiEferences m the sizes of classes at the vanous medical 
schools, the diveraificatioii, volume, and character of the chmcal material avail¬ 
able to the uses of the teachmg program, and the availabihty of capable urologiste 
wdhng to spare the time from their pnvate practices for teachmg are all factors 
that modify the usefulness of a pre-tailored program m any medical school Of 
even more fundamental importance are the variations m the basic philosophies 
regardmg the objectives of the undergraduate teachmg m this specialty to which 
the urologists and the responsible admmistrative authorities of that particular 
medical school subscribe AH of the foregomg gives added pertmence to the 
recommendations of the Committee that some medium be developed by which 
those concerned with the problems of urological education at the undergraduate 
level may commumcate for the purpose of effectmg a mutually beneficial inter¬ 
change of ideas This suggests that expositional descriptions of the vanous 
undergraduate teachmg programs that have proved effective would be helpful 
as preliminary to the more detailed study of teachmg methods and techmquea 
that should follow from other sources dimng the course of tune 
For the necessary background, it should be stated that the Baylor Umversity 
College of Medicme is a pnvately-supported medical school located m Houston, 
Texas, an urban community of approximately one milli on population Both the 
medical school and the Texas Medical Center of which it is a part have been 
located m Houston less than two decades The strong traditions that develop 
with age and the support that accrues from a large body of loyal and devoted 
alumni have yet to develop fully Four of the seven major hospitals are directly 
affihated with the medical school, and the urological services of two of the others 
are mdirectly affihated through a lateral agreement between Baylor and The 
Postgraduate School of Medicme of the Umversity of Texas At last count, there 
were forty-five urologists m the Houston area, and of these more than half are 
on the chmcal faculty m urology of the medical school AU are either certified 
by the Amencan Board of Urology or are ehgible for such certification, the latter 
bemg a prerequisite for appomtment Two months ago, a full-time instructor 
who had just completed his residency was added to the faculty 
The effectiveness of the program to be described has been demonstrated m 
several ways For two successive years, the graduatmg classes have designated 
their course m urology as the best organized, most effectively presented, and 
best taught course of the chmcal years Ten per cent of the semors mdicated 
their mterest m following them mtemships with residencies m urology The 
instructors have been umformly enthusiastic smce the program as designed 
permits the mdividual instructor to make his contnbution to the teachmg effort 
m the Tninimiim amount of time A feelmg of mutual respect between the students 
and the faculty pervades all of the sessions and has been most rewardmg to 
those who have planned the program Fmally, the administrative authonties 
concerned with curnculum planmng have reqionded to the suggestions of the 
semor class that the program be reinforced at the thud year level Formerly, 
urological instruction m the jumor year consisted only of eight didactic lectures 
given at weekly mtervals by as many different lecturers this has now been ex- 
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panded to raclode an additional ^een lionrs ol ivork vrith hospital mpatients, 
demonstrationSj and “spot-seminars ’ 

-nTsn iirrv rAL OBlEcrnvEa 

The pnrpose of the program ivas nou to make a competent urologist of ereiy 
medical student or a physcian capable of handhng all urologicai problems -rath- 
ont help but rather to provide him -vnth an ■undcrs'anding of the basic prmciples 
of urologv esential to a •veH-Toimded phyacian It \ras recognized that for most 
medical students, them contact -mth urology durmg the chmcal years m medical 
school might vreH be all they vrould have before entermg upon the private prac¬ 
tice of medicme The distmction had to be draivn clearly between what had to 
be done to provide students with this orientation m urological disease and what 
constituted training in urology The latter is a graduate disciphne it is an ex¬ 
tension of the educational proces by which the resident, because of his special 
mterest, not only broadens his base of undeistandmg of the prmciples of urology, 
but he acquire familiarity, dexterity, and competence m the techmques pecuhar 
to urology 

The second fundamental objective of the program was to plan for the most 
judicious utilization of the time allotted As a result, the student soon becomes 
aware of the preciseness with which the program has been planned and of its 
sense of forward movement Similarly, the instructor, his teachmg alignment 
clearly dehneated as to content, but with no restrictions placed upon his m- 
genmty as a teacher, wastes no tune Absenteeism on the part of both students 
and faculty alike has been remarkably low Onr expenence has been that a care¬ 
fully planned program earned forward by mstractors who are completely familiar 
with its over-all objective as well as with them mdmdual responsibilities to its 
succ^sful maplementation results m a student body that responds with en¬ 
thusiasm and mterest 

A thud consideration was that of keepmg the demands on the mdmdua] 
instructor's tune at the minimum consistent with accomphshmg the objectives 
of the program, especially important smee the mtroduction of the four-quarter 
system which makes it necessary to repeat the teaching eSort at least four tunes 
durmg the academic year It seems appropriate here to quote agam from the 
report of the Committee to Study the Status of the Undergraduate Teachmg of 
Urology m the iMedical Schools “Smee urological teachmg m 65 per cent of the 
schools IS still dependent on part-tune and volunteer instructors, it seems naive 
to msist upon changes that demand more and more tune of those mdrviduals 
who find it difficult to do justice to prevailing programs ” Here agam it hag 
been our experience that a well-balanced and effective teachmg program, smee 
it utilizes the services of the teachmg staff to the best advantage possible, actually 
has reduced the demands made upon the time of the volunteer mstractors 
Finally, some thought must be given to the need for recrmtmg to the urological 
residency trammg programs those students who diow significant promise If 
their educational expenences m undergraduate urology have been made mean¬ 
ingful, there need be no vacancies m the residency trammg programs of the 
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institutions at which these experiences were provided, nor need such vacancies 
be filled by candidates with less than adequate basic preparation 

THE INSTHtrCTOB’S MANUAL 

In the development of an effective teac hin g program for medical students, 
three steps are considered essential The first is to project a clear picture of the 
program as a whole keepmg m mmd the objectives The second is to delmeate, 
m as much detail as possible, the component parts of the program to insure its 
smooth and efficient operation FmaUy, what m our experience is most important, 
IS to commit the entire detailed program to wntmg, leavmg nothing to chance, 
to faulty memory, and to later argument Through the medium of a written 
program, an enormous amount of lost motion is ehmmated Both the students 
and the instructor know when and where they are to meet and what the subject 
matter of the session is to be through reference to their printed schedules If 
prehmmaiy preparatron of an assignment is required of the student m the mter- 
est of makmg the class and group sessions more meanmgful, this is a matter of 
written record that has been provided the student before the course begins 
Knowmg m advance what the subject is to be, the instructor arrives 'pruned’ 
for his class The urological resident, actmg as a bmdmg force m his capacity 
as low-man on the teachmg faculty, knows well m advance what teachmg and 
cluneal matenals will be most helpful and makes certam that they are on hand 
when needed Overlap and repetition are avoided, duphcation is ehmmated 
The student soon becomes aware that absences from scheduled sessions are not 
without cost to hun, and this too is not the problem it was formerly 

At least one month pnor to the begmnmg of the acadenuc year, the Division 
of Urology prepares a multigraphed Instructor’s Manual which is distnbuted 
to all members of the teachmg faculty This is encased m a sturdy bmder that 
IS appropriately labeled to prevent its bemg accidentally discarded with pharma¬ 
ceutical hterature that amves m the doctor’s office mad This manual contains 
a covermg letter that summarizes the accomplishments of the Division of Urology 
for the year just past and the program changes with the reasons for such changes 
for the acadenuc year about to start, faculty assignments, student section lists, 
student schedules, and aU other pertment matenals Instructors with major 
assignments (those meetmg students m didactic sessions or correlation and qmz 
sessions m groups of twenty or more) are furmshed with pictorial rosters of the 
students assigned to them, so that identification of the student may be made 
qmckly from his photograph These are obtamed from the Department of 
Visual Education and are of real value from the viewpomt that a student is no 
longer “the second man from the left m the third row” but is an mdividual with 
a name The student reacts favorably to this manifestation of personal mterest 

Provided with such a manual, the instructor knows at least one month m 
advance what the total teachmg effort is to be, and that his own assi^nent is 
an important mtegral part of that effort Durmg the past two years, m ructors 
have gone to considerable pains to avoid failure to meet a class, ut “ 
structor cannot meet with his class, the procedure by which he o tains a su i 
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Table 1 SUidenl assignment schedule, senior class (1957 1958) 


Hoar 

Monday 

Turadiy 

Wednesday 

'Thursday 

Saturday 

8 ajn 

to 

9am 

Clinxcal cate confer 
enct 

8th floor Bolanum 

JeS Davis Hosp 
Dr Rape and staff 

Amb^Jiaiory treat 
ment of nrologicol 
patient 

G XJ clmic second 
floor J’eff Davis 
Hoep 

1 

Urological endo- 
•coptc dta{rn<7»is 
and nirgerv 
Urological surgical 
p>avilion 6th 
ffoor St Luke s 
Episcopal Heap 
Students are to 
report to the 5th 
floor library 

Urdogiexil x rag 
conference 

1 Room £01 VA 
Hosp 

Dr Deming and 
staff 

Urological tcard 
troli;* 

Urology ward 

VA Hosp 

Dr Deming and 
staff 

Urological correJa 
tion conference A 
quiz 

Dr Leader Room 
305 St Luke's 
Hosp 

9 am. 
to 

10 a m 


10 a m 

to 

11 a-m 

llhaonostie approadte* 
to urolo^v 

8th floor Bolanum ' 
Jeff Dans 1 

Ham 

to 

noon 

Cy^foicopv and retro- 
fjToie pyeloijrapftp 
Cj’ato Rm 2nd Rl 
JD 

Teehnxqiiet and 
interpretation of 
excretory uroyram* 
Cyato Rm 2nd 

FL JD 


Both sroupa A&B 
meet together for 
all Monday 
sesalona. 

Grcmp B fiiat 2 
•w-ha 

Group A 2nd two 
wka 

Group A lat 2 
wks 

Group B 2nd 2 
wlm 

Group B 1st 2 
wks 

Group A 2nd 2 
wks. 

AH students in sur 
gical specialbea 
Quarter 


tute IS clearly stipulated A beneficial cycle is established the students, respond¬ 
ing ivith interest and enthusiasm, stimulate the instructor to give somethmg 
more 

Representative pages from the Instructor’s Manual are mcluded to show the 
care with which tune is ubhzed Table 1 is the senior class assignment schedule 
and mdicates when and where the student is to report and for what purpose 
Table 2 is the faculty assignment schedule for the semor classes Only the first 
sheet IS distnbuted to the students at registration both sheets are contained 
withm the Instructor’s Manual Table 3 is the senior class required reading hst 
this contains the assignments m the text-book which form the basis for the 
Saturday morning mformal discussions and quiz sessions Tables 4 and 5 are 
similar sheets prepared for the junior classes 
The followmg paragraphs from the Instructor’s Manual demonstrate the uses 
of this mec hanis m for the transmission of information to the faculty An ex¬ 
ample is shown of an announced change m the teaching program, together with 
the reasons for this change This is followed by a detailed descnption of the 
semor schedule 

“ The changes m the teachmg program for the co min g academic year 
reflect efforts to make urological instruction ei en more meanmgful to the student 
As the program operated last year, many students received no significant onen- 
tation m urology until they had reached the last months of their medical school 
careers These students consequently attended other chmcs dunng the thud 
and fourth years unable to assay patients with associated urological disease 
It IS to be expected that the modification of the teachmg effort dunng the third 
1 ear to be descnbed below will overcome this deficiency to a considerable extent ” 
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Table 2 Pacuity aastgnment schedule, senior course, academic year 1957-1958 


D»y 

Hotjr 

PUce 

Subject 

1st (Quarter 

2nd Quarter 

Jrd (Juarter 

4th (Joarter 

Mon 

Sam 

to 

10 a.m 

8th floor Bolar 
fum Jeff 
Davifl Hosp 

Clinical caae con 
ferenoe 

Dra Rape 
Thomas, 
and staff 

Drs Rape 
Robinson 
and staff 

Drs Rape, 
Fish and 
staff 

Drs, Rape, 
Alexander, 
and staff 


10 a.m 

8th floor solar 
mm, Jeff 
Davis Hosp 

Dla^oatio ap¬ 
proaches to 
urology 

Dr Thomas 

Dr Robin 

son 

Dr Mc¬ 
Donald 

Dr Leifeste 


11 a.m. 

Cystoscopy 
room 2nd 
floor Jeff 
Davia 1 

Cyatoacopy and 
retrograde pye¬ 
lography 

Dr Thomas 
Dr Scott 

Dr Guinn 
Dr Sc»tt 

Dr Arnold 
Dr Soott 

Dr Beybold 
Dr Scott 

Tues 

S a.m 
to 

G U cUnlo, 2nd 
floor Jeff 
Davia Heap 

Ambulatory treat¬ 
ment of oro- 
logical patient 

Drs Me 
Donald, 

! Boren, 
Stahl 

' Dra Leifeste 
Pranko 
Orabstald 

Drs Hntch 

mu, 

1 Guinn, 
Gnmes 

Drs, Arnold, 
Hutchins 
WoU 


Ham 

i 

Cyatoaoopy 
room 2nd 
floor Jeff 
Davia 

Techniquea and 
interpretation of 
excretory uro- 
grama 

Dr Hutch 
ins 

Dr Pmnke 

Dr Grab- 
staid 

Dr Quinn 

Wed 

Sam 

to 

noon 

library, 6th 
floor St 
Luke'e Heap 

Urological endo- 
acopto diagnoaia 
and urologicai 
anrgery 

I>r8 

O'Heeron 
and Hah 

Drs 

Gntbne 
and Sey 
bold 

Drs* 

Shearer 
and Hutch- 
ins 

Drs Powell 
and Rape 

Tiure 

Sam 

to 

noon 

Room2W VA 
Hosp 

Urological z ray 
oonference and 
urological 
ward walks 

Dr Doming 
and staff 

Dr Doming 
and staff 

Dr Deming 
and staff 

Dr Deming 
end staff 


Ifltquiuler 8«pt 16-Nor 0 second quarter Nov Il-JanuaryiS, thirdquarter Jan 20-March 16 fourth quioier 
March 24-lIay 17 

Holidaya Nov 2S (ThankstivmB Day) Dec 20^an 1 (Ohriatmas bolidaya) March 16-23 Caprine Taoation) 
April 21 (San Jacinto day) 

Inatructora are requested to provide their own subatitutes m the event that they cannot meet with tbclr ironpe 
for any purpose 


UROLOGY AT THE THIRD TEAR LEVEL 

“Eight didactic lectures are given during the course of each eight-week quarter 
to two groups of junior students each such group is a ‘section’ and comprises 
from ten to thirteen students In each instance these lectures are followed by a 
two-hour period on the urological ward of the Veterans Administration Hospital 
In effect, a substantial part of the work previously reserved to the semor class 
IS now to be offered as jmuor class instruction This will allow for the revision of 
next year’s semor cumculum to a more advanced level This year, all eight of 
the didactic lectures are to be given durmg the course of any one quarter by a 
smgle instructor, instead of eight different lecturers as was the case last year 
It 18 expected that this wdl result m the development of a more mtegrated course 
and consequently more sustamed mterest on the part of the students 

“The purpose of the didactic lectures is to bndge the transition insofar as 
urology IS concerned between the studies of the pre-chmcal years and the acta 
prmciples mvolved m chmeal urology Emphasis is at all tunes to be p ac on 
the mterpretation of urologic disease m hght of the basic sciences stu ear er 


















Table 3 Reading aetignme nts, temor cIoab, academic year 1957-1958 __ 

Textbook Campbell, Principles of Urology, W B Saunders, 1957 This book is procur 
able from the Medical School BooLstBre The reading assignments for each session are 
indicated below The student’s attention is directed to the section in the textbook entitled 
Questions (p 673-592, incl) smce he is expected to be able to answer these questions dur¬ 
ing the Saturday morning Urological Correlation Conferences and Quizzes 

Collateral readings are optional because of the inolusiTeness of the textbook assign¬ 
ments, but for the mterested student inspection of the following reference books is sug¬ 
gested 

Campbell, M F Urology, 3 vols Saunders, 1954 

Lowsley and Kirwin Clinical Urology, 2 vols Wilhams & IVilkins, 1956 

Barnes and Hadley Urological Practice, Mosby, 1954 

Braasch and Emmett Clinical Urography, Saunders, 1951 

TTiTiTnaTi Principles and Practices of Urology, Saunders, 1935 

Narath Renal Pelvis and Ureter, Grune and Stratton, 1951 

Davis Mechanisms of Urological Disease, Saund ers, 1953 __ 

All sessions begm promptly at 8 a m in Room 305 (Seminar Room) on Saturday mom- 
mgs at the St Luke’s Episcopal Hospital, and roll-call may be anticipated 


Session 1 Sept 21, Nov 16, Jan 25, hlarch29 

INTRODUCTION TO CLINICAL UROLOGY 
Reading assignment Textbook, pp 1—72 
Session 2 Sept 28, Nov 23, Feb 1, April 5 

APPLIED ANATOMY AND PHYSIOLOGY OF THE UROGENITAL TRACT 
Reading assignment Textbook, pp 72—122 
Session 3 Oct 5, Nov 30, Feb 8, April 12 

EMBRYOLOGY AND ANOMALIES OF THE UROGENITAL TRACT 
Reading assignment Textbook, pp 122-213 
Session 4 Oct 12, Dec 7, Feb 15, April 19 

INFECTIONS OF THE URINARY TRACT 
Reading assignment Textbook, pp 213-266 
Session 5 Oct 19, Dec 14, Feb 22, April 26 
THE MALE REPRODUCTIVE TRACT 


Reading assignment Textbook, pp 266-379 
Session 6 Oct 26, Jan 4, March 1, May 3 

GENTTO-URINARY INJURIES URINARY CALCULOUS DISEASE 
Reading assignment Textbook, pp 379-444 
SESSION 7 Nov 2, Jan 11, March 8 Slay 10 
TUMORS OF TOT UROGENITAL TOACT 
Reading assignment Textbook, pp 444-511 
SESSION 8 Nov 9, Jan 18, March 15, May 17 
UROLOGY IN TOE FEMALE 
Reading assignment Textbook, pp 541-566 


Exasitnations 


1) Weekly spot quizzes These wiU be given at the Saturday morning sessions at the 
option of the instructor, and will be based on reading assignments 

2) Final written examination This is an open-book true or false, multiple choice, and 
in type of examination covermg all aspects of the materials covered in the course 

Copies of the examination will be distnbuted to the students at the end of each quarter 
and are to be taken home and completed in accordance with the instructions on the face- 
sheet of the examination 

3) Final oral examination This is given to groups of 5-6 students followmg the comple¬ 
tion of the course on the dates mdicated on the appended semor class list This examination 

encompass the interpretation of urologica] roentgenograms, the material contamed m 
the written examin ation, and the identiGcation of gross specimens demonstratme cemto- 
unnary pathology ^ 


PBims 

aw^ried^i^^^ students is directed to the foUowmg urological prizes which may be 

The Franl Coleman Bamm Prize in Urology This prize is awarded annuallv to that 
semor student who m the opmion of the urological faculty has demonstrated thi ^t«t 
mterpretation of urological roentgenograms durmg the course of his^hmcal 

T'hf^^crmcTi L KttttchTncr Prise in Z/rolooy A.wardc(i anriTiftllx’ 4 a 44\o+ *. j a 

who donng the course of his climcal years t SS^of o^rabS7..pSi 

carcinoma of the prostate, mibsequently proved Boosis oi operable ( earlj- ) 
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Table 4 Assignmen t schedule for junior class lectures, academic year 1957-1958 

Textbook Textbook of Urology, Victor T Marshall, Hoeber Harper, 1956 This book is 
procurable from the Medical School Bookstore Assignments in the book are indicated for 
each session, and the readings are to be accomphshed by the student prior to the session 
dealing -with the assigned subject 

Time and place of lectures To allow for adequate travel tune from Jefferson Davis 
Hospital to the Veterans Administration Hospital, the classes will commence promptly 
at 2 30 p m each Tuesday in Room 137 at the Veterans Admimstration Hospital This 
room IS located immediately off of the mam entrance corridor leading to the elevators and 
IS immediately across from the elevators Fifty mmutes is allotted to each lecture 

Following this lecture, the students will spend an additional two hours at the Veterans 
Hospital, either on the ward, the cystoscopy room, or the treatment room An additional 
assignment list for this ward work is appended 

Session 1 Introduction THE LANGUAGE OF UROLOGY 
Assignment, pp 1-22 
Session 2 OBSTRUCTION-INFECTION 
Assignment, pp 23-41 

Session 3 OBSTRUCTIONS HST THE UPPER URINARY TRACT 
Assignment, pp 42-56 

Session 4 DISEASES OF THE PROSTATE, URETHRITIS 
Assignment, pp 57-74, 146-166, 213-223 
Session 6 URINARY CALCULI 
Assignment, pp 76-91 
Session 6 CONGENITAL ANOMALIES 
Assignment, pp 92-110 

Session 7 UROGENITAL TUBERCULOSIS, MISCELLANEOUS DISEASES 
Assignment, pp 122-135, 173-183 
Session 8 NEOPLASMS OP THE URINARY TRACT 
Assignment, pp 194-212, 224-229 

Detailed discussions of the subjects of Trauma and the Neurogenic Bladder are reserved 
for the senior sessions Because these entities will be encountered on the ward dunng the 
junior year, readmg of these chapters is recommended 

Therapeutic management should be discussed only bnefly and then only if such 
discussion IS necessaiy to the completeness of a particular case presentation ” 

UHOLOGT AT THE FOUBTH TEAB LEVEL 

“As With the jimior class, the semor class is divided into 8 sections of 10-13 
students These sections are further di\uded mto groups A and B The entire 
section meets as one group on Mondays, but on Tuesday, TVednesday, or Thurs¬ 
day, only group A or group B meets with the instructors as mdicated m the 
appended assignment schedule Thus groups A and B attend four sessions of 
the Monday meetmgs, but only two of the meetmgs scheduled for Tuesday, 
Wednesda}'', or Thursday For the first two weeks of the month that the section 
is assigned to urology, group A is m attendance on Monda}^ and Wednesday, 
while group B attends on Alonday, Tuesday, and Thursday At the end of tw o 
weeks, the groups switch their da)^, so at the end of the month, each group has 
had equal time 
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Tabix 5 Student as^gnmeni schedule, junior class, academic year 1957-19S8 
411 students in both sections m each quarter rrill meet m Room 135, TA Hospital, on 
Tuesdavs at 2 30 pan promptlv for a didactic lecture, -which -wil] occupy the first of three 
50 mmute periods The tiro periods folloirmg mU be spent by the groups indicated in the 
activities listed beloir 


lit qaartcr* Sept. l&-Xov 9 
2i:d Qmiter* No- U-Taa 18 
3rd qTixrtcr Jin. 20-Mir IS 
4tli qaajtcr* Mir 24-Miy 17 


Session 1 
Renod 2 
Penod 3 
Session 2 
Penod 2 
Penod 3 
Session 3 
Penod 2 
Penod 3 
Session 4 
Penod 2 
Penod 3 
Session 5 
Penod 2 
Penod 3 
Session 6 
Penod 2 
Penod 3 
Session “ 
Penod 2 
Penod 3 
Session S 
Penod 2 
Penod 3 


Gronp 5 A. 
Gionp 7 A 
Gronp 1 A 
Groap 3 A 

Groups B 
Group 7 B 
Group 1 B 
Group 3 B 

Group 6 A 
Group 8 A 
Group 2 A 
Group 4 A 

G*oup 6 B 
Group S B 
Group 2 B 
Giryap 4 B 

Ward rrorh 
Ward rvorh 

Ward -work 
Ward work 

Conf No 1 
Conf No 2 

Conf No 1 
Conf No 2 

Conf No 1 
Conf No 2 

Conf No 1 
Conf No 2 

Ward work 
Ward work 

Ward work 
Ward work 

Ward -work 
Ward -work 

Ward -work 
Ward -work 

Conf No 3 
Conf No 4 

Conf No 3 
Conf No 4 

Conf No 3 
Conf No 4 

Conf No 3 
Conf No 4 

Ward work 
Ward work 

Ward work 
Ward work 

Ward -work 
Ward -work 

Ward -work 
Ward work 

Conf No 5 
Conf No 6 

Conf No 6 
Conf No 5 

Conf No 5 
Conf No 6 

Conf No 6 
Conf No 5 

Ward work 
Ward -work 

Ward work 
Ward work 

Ward -work 
Ward work 

Ward work 
Ward work 

Oral quiz 

Oral quiz 

Oral quiz 

Oral quiz 

Oral quiz 

Oral quiz 

Oral quiz 

Oral qmz 

Ward work 
Ward work 

Ward work 
Ward work 


CO^rFERE^^CE SUBJECTS 
Conf Iso 1 Room 2(U 
Conf No 2 Room 204 
Conf No 3 Room 204 

Conf No 4 4th El Cysto Rm 

Conf No 5 4th FI Cysto Rm 
Conf No 6 Room 204 


Revie-sr of Male G-TJ Anatomy and Phymology 
Introduction to Urological Roentgenology 
Normal and Abnormal Renal Function as it Relates 
to Urology 

Physiology of AGctuntion Demonstration of Cvs- 
tometrv 

G-U Trauma Practical Exercises m Evaluation 
Practical Diagnostic X-Rav Conference 




ilondaj-B Gro-pps A and B meet together 
urolc5.«d d„mg tte 
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tor and the other members of the attendmg staff present with prehminary in¬ 
terpretation of the urological x-rays by the students present Where mdicated, 
short talks axe given by the instructors present to clarify the problem under 
discussion The entire conference is slanted to the student’s capabilities Four 
sessions 

"10 am Diagnostic approaches to urology Place 8th floor solanum, Jefferson 
Davis Hospital Pour sessions In sequential order, the foUowmg subjects should 
be discussed with and demonstrated to the students, usmg whatever illustrative 
materials considered necessary 

“a) The rectal exammation The great significance of this exammation both 
m urology specifically and m chmcal medicme generally should be discussed m 
detail What is a “normal” rectal examination? The limitations of the rectal 
exammation should also be explamed 

“b) The urethra Discuss the anatomical components of chmcal significance, 
normal cahbration, and demonstrate commonly employed urethral instruments 
Discuss bnefly the pathogenesis and findmgs of urethral stncture, meatal 
stenosis, and other narrowmgs of the urethra 

“c) The cystoscope Demonstrate the commonly employed diagnostic cysto- 
SGopic instruments, as well as those instruments used m endoscopic surgeiy 
Descnbe and demonstrate ureteral catheters, bulbs, bougies, baskets, stone loops 
and the like and explain their uses Have the students practice the use of the 
visual instruments on the m annikm bladders provided for this purpose 

“d) The scrotum and scrotal contents The normal testis, epididymis, and 
cord structures should be shown Whenever possible, the resident will present 
one or more cases of scrotal disease The distmguishmg features and relative 
mcidence of “orchitis,” epididymitis, and testicular torsion should be explamed 
The transiUummation of scrotal masses and the sahent features of testicular 
tumors will be discussed 

“e) Retrograde pyelography Its uses and mdications are to be discussed 
although the actual demonstration of the techmques mvolved is reserved for 
the followmg hour Normal retrograde pyelograms are to be shown, as well as 
classical examples of pathology demonstrable by this techmque These films 
wiU be provided for the instructor by the resident 

“f) Excretory urography Discuss the historical background of the technique, 
the physiology of ‘dye’ excretion, contrast media, routes of administration, 
mdicate the uses and limitations of the procedure Consider ‘delayed fi lm s’ 
and the value of excretoiy urography m the differential diagnosis of acute ab- 
dommal conditions Demonstrate also the ‘post-voidmg film’ as a means of 
determmmg the residual bladder imne 

“g) Aortography Discuss the techmques and usefulness m the delmeation 
of renal tumors, renal cysts, aneuiysms, etc 

“h) Retroperitoneal pneumography Discuss the usefulness of the procedure 
m the delmeation of obscure renal outlmes, renal and extrarenal masses, adrenal 
tumors, and explam the methods of perirenal and presacral au insufflation 
"11 am Correlative cystoscopy and retrograde pyelography Cystoscopy room. 
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Jefferson Dans Hospital Four sessions Each, of two instructors wiU demon¬ 
strate the xierfonnance of diagnostic cystoscopy and retrograde pvelography on 
patients pronded for this purpose by members of the house staff to groups of 
5-6 students The methods employed for obtammg differential specimens for 
imcroanalvsis and bacteriological study, as well as the use of mdigo ca rmin e and 
phenolsulfonphthalem for ^e determination of kidney function ^ould he 
shown If possible, show the ns^ of biopsy mstniments, the cystoscopic mampu- 
lation and extraction of a ureteral stone, etc In order to permit the greatest 
number of students to benefit from these e xamin ations, general or saddle-block 
anesthesia should be used, when possible At least one of these sesions diould 
be devoted to the demonstration of a diagnostic study on a patient from the 
pediatric service. If the procedure is to be done under anesthesia, the anesthetic 
should be given early enough to allow for the completion of the examin ation m 
the tune allotted 

“Tuesdays Group B first two weeks. Group A last two weeks 

“8 ajm fo 11 ajn A'nibulatory ireaimcnt oj the wological palteni Each of the 
instructors will asume responsibihty for the mstniction of 1-2 students who are 
to be assigned to patients whose complamts and physical findmgs they are to 
ehcit and evaluate Informal discusaons concermng commonly encountered 
urological problems as seen m office practice are to be encouraged- Urological 
problems peculiar to the female are also to be demonstrated If time permits, 
demonstrate the passage of soimds, catheters, fihforms, etc and allow the 
students to do this as well Keep the students mterested, occupied, and dis- 
conrage excesive coffee-breaks’ Two sesaons 

“11 a m Technique and mtcrpreialion of excretory urograms This study is to 
be demonstrated on a patient previously scheduled for this procedure Discuss 
its uses and limitations, the patienth preparafaon for the study, tests for sensi¬ 
tivity, and methods of administering the medium At the first of these two ses¬ 
aons, surest that one of the students volunteer as the subject at the next ses- 
aon this wih stimulate a jiersonal mterest m the procedure, as well as m the 
findmp Two sesaons 

‘TVednesdays Group A first two weeks. Group B last two weeks 

“S am to noon Urologic endoscopic diagnosis and urological surgery Students 
assemble at S am m the fifth floor hbrary at the St Luke s Episcopal Hospital, 
uhere they meet with the instructors for orientation and assignment Students 
are to be asagned either smgly or m pairs to the mdrvidual urologists at work m 
any of the seven opeiatmg rooms m the urological surgical pavilion They mav 
be given instruction m group concermng the open surgical procedures to be done 
dimng the course of the mormng All are to wear scrub smts It is suggested that 
the S mstructors-m-charge, two of whom are to serve durmg each quarter of the 
acadeimc year m the responsible capacity, will co-operate witb each other hr 
reservmg the postmg of their own cases of instructional ment to Wednesday 
mormngs The complete co-operation of the operatmg room nuiang staff and of 
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the anesthesiologists has been assured us to allow the posting of the maxunum 
number of cases It is hoped that all other urologists at work will sunilarly give 
their assistance to the instructors in charge The resident staff in urology at 
St Luke’s will participate in the educational features of these sessions by detail- 
mg the history and demonstratmg the x-rays of the patients scheduled Two 
sessions 

"Thursdays Group B first two weeks, Group A last two weeks 

"Sam to noon Urological x-ray conference, urology ward-walks These are 
conducted at the Veterans Administration Hospital by the hospital’s chief of 
urology and his staff Case presentations of mterestmg and instructive problems 
of hospital patients will he presented, followed by pyelogram chmcs devoted 
to consideration of major urological disease entities such as neoplasm, trauma, 
tuberculous and non-tuberculous infections of the unnary tract, etc Ward 
walks follow after a short mtermission, and the pnnciples of preoperative and 
postoperative care of urological patients will be discussed Two sessions 

“Saturdays All semors m the surgical specialties quarter Eight sessions 

“Place Room SOB, St Luke's Episcopal Hospital Time 8-9 a m Urological 
correlation conference and quiz This one-hour session is devoted to an informal 
discussion of the high points of the readmg assignment m the text-book, to the 
oral quizzmg of the students with respect to the chmcal problems touched upon 
during the week, and to the clarification of such information as still remains 
obscure m the mmds of the students It is conducted throughout the year by 
the divisional head, providmg the latter with a means of checkmg on the effec¬ 
tiveness of the teachmg from week to week ” 

STUDENT PERFORMANCE AND EXAMIN ATIONS 

Although exammations are usually considered the most important method m 
use for evaluation of student accomplishment, at the level of the fourth year 
precise mathematical gradmg seems to serve httle purpose At the thud year 
level, one or two questions m urology are mcluded m the wntten exammation 
given by the Department of Surgeiy, but primary importance is attached to the 
student’s day-to-day performance m the course 

The semors are given a type of ex amin ation that has been very favorably 
received This is truly more of an exercise than an examination and consists of 
approximately 200 questions of the true-or-false, multiple choice, and fill-m 
t3ipes These are distributed to the semors at the end of the quarter m which the 
work m urology has been completed The students are then allowed to take the 
exammation home with them for 72 hours, durmg which penod they complete 
the exercise usmg any notes or text-books they may wish to use 'The only stipu¬ 
lation made, and the student signs a certificate mcoiporated mto the face-sh^t 
of the exammation for this purpose, is that the student pledges that he has 
completed the exercise by himself It is pomted out that a group effort se^es 
only to defeat the prmcipal aun of the exammation self-education Bach of 
these questions mcoiporates a pomt important to the luologica onen ion o 
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the phyacian and is thought to represent a pinch-graft from which the student 
extends his knowledge of urology The avidity with which medical students 
look for information m capsule form, or as “nuggets” or “pearls’ as they are 
termed is well known 

These exammations are graded quickly by the secretary of the divisional 
head employmg a master examination containing what are accepted as correct 
answers and are subsequently used as the basis for part of an additional two-hour 
oral “final” qmz that is given to groups of 5-6 students on a Wednesday evenmg 
foUowmg the completion of the course Smce the semor class consists of 8 sections, 
each of which is m turn divided mto two groups of 5-6 students each, an addi¬ 
tional 32 hours of effort is required of the teachmg staff This is not an unpleasant 
chore, and the junior members of the faculty seem to enjoy participatmg m 
them At these final oral quizzes which may be scheduled for an evenmg some 
months after the student has completed his work m urology, the emphasis is 
still upon teaching, and not pnmanly upon the evaluation of student accomplish¬ 
ment and retentiveness Gross specimens demonstratmg readdy apparent dis¬ 
eases of the gemtourmaiy organs from the Department of Pathology and 
mterestmg urological roentgenograms are also used for the purposes of informal 
quizzmg Hypothetical case presentations such as the foUowmg are used to 
develop m the student the capacity for understandmg the genesis and the mech¬ 
anisms of urological disease In such cases, the correct diagnosis is only part of 
the answer the student must be able to justify his diagnosis through analysis 
of the symptoms and findin gs 

“The patient is a 32-year-old white male carpenter who appears to be chrom- 
cally dl, but admits to bemg sick for only ten days, gettmg progressively worse 
His past history is unremarkable except for a badly infected foot some three 
months earher His temperature is 100 6F and the white blood cell count is 
16,300 His urme appears to be grossly clear, and nucroscopicaUy shows only 
a few pus cells per high powered field Gram stam of the urmary sediment 
reveals coccal forms m chains and clumps 
“When first seen, he stands with his thorax forward, bent at the waist On 
the examinmg table, he is seen to he uuth his right leg drawn upward, fl^exed at 
the hip, and efforts on the part of the exammer to straighten the leg meet with 
strenuous resistance from the patient An mdefimte fullness is felt m his nght 
flank and nght upper quadrant Moderate costovertebral angle tenderness 
to fist percussion is present on the nght 

“The scout film of the abdomen shows no opaque shadows compatible with 
unnarj calcuh but the entire nght side of the abdomen is relatively more opaque 
than the left, and has a homogeneous appearance s und er to that of ground gl^ 
The nght renal outhne and the transverse processes of the vertebral bodies on 
the nght are obscured A scohosis with its concavity toward the nght is apparent 
on all films FoUowmg the mtravenous mjection of contrast substance for the 
purposes of excretory urography, the architectural details of the coUectmg 
systems are normal bilateraUj despite the apparently greater density of the 
contrast substance on the left ” 
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All in aU, the spirit that prevails is one of camaraderie and the experience 
IS not intended to be traumatic to the student It is unusual for one of these 
sessions to come to an end without a spontaneous expression of appreciation 
from the students to the instructors for their mterest and effort 

As an added stimulus to contmumg mterest m urology, two prizes are awarded 
annually at the semor class banquet at the close of the academic year These 
have been estabhshed by members of the teachmg faculty to honor distmguished 
teachers of urology The first such pnze is given to that semor student who has 
demonstrated the greatest aptitude for the mterpretation of urological x-rays, 
the second pnze, to that semor who durmg the course of his chmcal years first 
makes diagnosis of early carcmoma of the prostate, subsequently proved In 
both instances, the prizes are sets of standard urological reference books 

UNDEEGHADtrATB UHOLOGICAIi TEACHING, AND HESEABCH AND CLINICAL 

mVESTIGATION 

At first thought, there would seem to be but httle relationship between an 
effective undergraduate teachmg program and the programs of olmical mvestiga- 
tion and research necessary to the contmumg vigor of the specialty of urology, 
and m the minds of many, these are considered almost antithetical Closer 
examination will reveal that a good teachmg program and a weU-balanced 
research program have an immediate reciprocal relatio nshi p The medical school 
IB the prmcipal source of the newly discovered truths that are apphcable to the 
eveiyday practice of medicme, and experimental research and chmcal mvesti- 
gation are the means by which the medical school fulfills its fundamental obhga- 
gation for the advancement of knowledge The properly stimulated mquirmg 
minds of the students, fresh and possibly naive m then approaches to what to 
them are new spheres of knowledge, represent a constant challenge to the vahdity 
of traditionally accepted empincal ideas, methods, and techmques Thoughtful 
teachers recognize and nurture this quahty m students, although the pressures 
of tune may necessitate the use of teachmg techmques that are justifiably subject 
to cnticism as “spoon-feedmg ” The gadfly m today’s semor class may well 
become the most prolific of tomorrow’s mvestigators m urology And it is a 
truism that ‘Tie who teaches, learns" for the conscientious instructor finds 
himself engaged m a contmumg critical re-exammation of his subject matter 
Certam quahties seem to be common to all who are considered the best teachers 
They are usually men with clear-cut educational ideals, exactmg habits of 
thought, enthusiasm for leammg, and an attitude of cntical open-mmdedness 
These quahties both cultivate and are cultivated by productive mvestigation, 
m which the good teacher, whatever his subject, must almost mevitably become 
mvolved To Vnm the term "research” no longer connotes a nebulous and fanciful 
other-world reserved to the inarticulate and mtroverted m which he has no part 
Instead, it becomes a broad avenue upon all who will can travel for the purpose 
of addmg to the competence of man to hve m his environment It is scholarship 
a contmumg search for truth Our trainmg programs and our teachmg programs 
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must n-mn to make of our students and mstructors alike the scholars that iviH 
ennch and eimoble our specialty and our profession 

SUIQIAET 

At the 1956 annual meetmg of the American Urological Association, the 
Ckimmittee for the Study of the Status of the Undergraduate Teachmg of Urology 
m the kledical School stressed the need for both the development of effective 
teachmg programs m urology for medical students, and for some medium by 
■which mutually beneficial information concemmg such programs, teachmg 
methods, and teachmg techmques could be disseminated to aU. urologists con¬ 
cerned 'With 'the problems of undergraduate instruction In response to these 
suggestions such a program •was developed and this essay, contammg m some 
detail the structural planning of the imdergraduate teachmg program m urology 
at the Baylor University College of Medicme has been prepared By such objec¬ 
tive standards as are a'railable, this program has demonstrated its effectiveness 
Its prmcipal advantages are m the careful utilization of the time allotted to the 
study of urology and the reduced demands made upon the time of the volunteer 
teachmg faculty as a result of precise programmmg Considered mdispensable 
m the development of such a program is a -written Tnnnual for instructors that 
clearly states the over-all objectives and defines the mdividual instructor’s 
responsibihties 

ISIS Medical Towers Bldg, Houston 25, Texas 
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UROLOGY—AS OTHERS SEE IT 
GEORGE C PRATHER 

All of you, accomplished veterans m the field of urology, have mature concepts 
in regard to the scope of, techmcjues m, and trainmg for proficiency m this 
specialty No doubt most of your opinions are vahd because of your close atten¬ 
tion to and thoughts about these problems over a period of many years How¬ 
ever, before final conclusions are reached on these matters, it might be wise to 
know what those m a larger field of medicme think about our specialty, urology 

I happen to have some mfonnation on this pomt m the form of answers to 
mquines by a distmguished general surgeon, who acted as chairman of a com¬ 
mittee to determme whether the urological service m a large general hospital 
should be contmued or abandoned 

Just by chance at a dinner one evenmg my fnend, the general surgeon and 
committee chairman, asked me if I would be mterested m seemg the rephes of 22 
outstandmg surgeons and professors of suigeiy concerning this problem Feigning 
mild mterest at that moment, I lost no time m obtainmg the bound volume of 
letters the very next day for a careful digest of the opmions expressed 

Thus you have the background and basis for Urology—^As Others See It 
Permission has been granted by my sui^cal fnend to use quoted statements, but 
of course the names of those responsible for the vanous opmions will be omitted 

Has urology become a firmly established specialty? Are urological departments 
or services m a large hospital justified? If so, what factors have been responsible 
and what factors wdl determme the future of urology as a specialty? 

Sixty per cent of the outstandmg general surgeons who rephed to these 
pomts were convmced that urology was justifiably established as a specialty and 
would contmue to be so This pomt of view was expressed positively by “In 
bnef I think that general suigeiy should not absorb urology and that the Bpe- 
cialty wiU contmue to be an important one if it is given a good deal of freedom ”, 
and “For a long time to come I beheve the major part of G U surgery will be 
done here by G U men ”, or “I do not think we can abolish specialisation since 
it IS so firmly estabhshed and I think it has m general, justified its existence ” 

Twenty per cent were less affirmative m their opmion of urology as a specialty 
To quote "I think that the specialty of urology as a whole has insulated itself 
to a pomt where the broad influences of medicme and surgery no longer make 
contact ”, or “The time will not be too distant when we s h a l l have to consider 
whether urology will not suff'er the same fate that laiyngology has suffered ”, or 
“In short, I favor preserving the identity of urology as a specialty but am by no 
means sure that I am nght ” 

Twenty per cent were defimtely negative m their opinion that urology should 
be a specialty A few sample statements are “I actually hope that you will make 
it a part of general surgery, because I actually beheve such m arrangement 
would be advantageous to the patient as weU as physician ”, or “I feel that the 

Read at annual meeting of American AssociaUon of Gemto-Unnaiy Surgeona, Hot 
Spnngs, Va, May 1-3, 1957 
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more rre can get the subspecialties of surgery back mto the field of general 
surgery, the better off everyone mil be ”, or “It seems to me a very good case 
can be made for reumtmg urology and general surgery if a practical basis for 
domg so can be found ” 

Prom the quoted vieivs expressed and tabulated it is evident that the majority 
of the general surgeons who repbed have respect for and bebeve m urology as a 
surgical specialty, although a number regard our outlook as too narrovr for the 
welfare of all The majonty favor a urological service m hospitals for the care of 
urological patients 

If one attempts to determme vhat has been regionsible for the development of 
our specialty let me quote ivhat our surgical friends have to say “Doctor X and 
his associates over the past years have had a contmumg program of research 
that certainly ivould not have been earned out had they not had their special 
mterest m that field ”, or "The urologist commands a diagnostic and therapeutic 
tool—^the cystoscope—vs-hich is not available to others He thus is m the enviable 
position of controUmg both medical and surgical phases of his specialty ”, 
“Medicme, surgery and nov urology are provmg grounds for basic physiological 
concepts ”, or “In the field of mvesbgation it is true that urology overlaps medi¬ 
cme, physiology, pathology and general surgery but I rather thmk that several 
groups approachmg our common problems from different vieivpomts may ac¬ 
complish more than if they all vork together ” 

I beheve it is evident that two factors have been important m establishing 
urology on firm ground Research, both basic and chmeal, has produced great 
respect for urology m the mmds of those who are well informed about problems 
relatmg to the urmary tract If a specialty does not reveal new facts about the 
diseases or conditions m its field and thus contribute to the knowledge of medicme 
m general, it is derehet m its responabihti^ 

The second important factor m the development of urology as a specialty is of 
course the special instruments which are available for both diagnosis and treat¬ 
ment Skill mtheu use, by trammg and expenence, commands respect from those 
not mtimately familiar with these facdities 

An important question m many hospitals today is the relation of the urological 
department or service to that of the general surgical service How do our fnends 
m general surgery fed about this? 

As one ought expect, there is rather uniform opmion m the rephes that I have 
studied An fed that urology should be autonomous m the care of urological 
patients, but that from an organizational standpomt, the general surgical divisiou 
should correlate all the surgical specialties and really be the boss Let me quote 
some opmions—“The urological department should be an mt^ral part of the 
divinon of surgery and participate m the surgical program ”, “In its organiza¬ 
tion, urology should be a seefaon of general surgery, both from the standpomt of 
hospital a dminis tration and of the umi-ersity Some narrow-minded urologist 
may fed that this arrangement detracts from the prestige of his specialty 
Actually it insures a proper co-ordination with the total surgical program, guar¬ 
antees best that the needs of an advanced training, teachmg and an mvesbgative 
program will be fulfilled, and that extreme specialization and compartmentation 
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Will be prevented ”, or “I bebeve all surgical subspecialties should be under the 
control of general surgeiy We must recognize that some specialty fields, of which 
I beheve urology is one, have special problems which can never be understood 
without a thorough general smgical background ”, or “The urologic service 
should have a chief who directs the activities of the service, and the service 
should be mtimately associated with the general suigical program The urologio 
chief should be responsible to and serve under the jurisdiction of the chairman of 
the department of general surgery ”, and as one man wisely said “So, with most 
discussions of this t 5 ^e, it is very difficult to plot a course or oigamzatioiial 
decisions If you get the right mdividual it will go weU no matter what the 
administrative set up is and the wrong person will fad m any case The more I 
t hink of such problems, the more convmced I am that the solution is the person ” 
As I have read the letters of these very distmguished surgeons, I have become 
convmced that then opmions were based on high motives and regard for the 
welfare of then hospitals and medical schools rather than as an expression of 
jealous or selfish mterests In fact there were only three out of 22 who appeared 
vmdictive or antagonistic m then attitude toward urology One might conclude 
therefore, that any system of oigamzation relative to inology and general surgeiy 
could fimction well, provided both the urologist and general surgeon were capable 
and understandmg and that neither was obstmate or of a dictatonal disposition 
We come now to the opmions of our surgical fnends as they pertam to the 
traimng of men who will follow us m the urological field Should the trammg be 
the same for all those who wish to be urologists? One opmion can be found m 
the followmg quote, “We have two types of people to tram m this countiy 
those who teach and do research, and those who practice ” This opmion does 
not infer that the trammg of either type should be madequate, but it does 
emphasize a concept that perhaps more than one specific or ngid trammg program 
might be desirable, dependmg on the ultimate goal of the prospective urologist 
Most of oiu present discussion will be devoted to the over-all trammg program 
As one well-known professor of suigeiy expressed himself 'T think that if one 
surveyed the field of urology over the country one could criticize a great many 
urologists because of the narrowness of then outlook, that is, many of them are 
mterested m techmques The way to correct this situation is to urge them to 
broaden the base of trammg and insist upon a trammg m the whole field of 
surgeiy as a prehmmaiy to the special traimng m urology ” Similar pomts of view 
are expressed by “The urologist should have an adequate trammg m general 
surgeiy before he becomes a surgical qieciahst ” and by “If the properly and 
basically tramed surgeons are to be attracted mto this specialty and if the 
contmumg and revivifymg infl ow of basic medical and surgical knowledge 
IS to be assured, it is necessary to mamtam a trammg program closely 
related to that of the parent discipline, general suigeiy This objective can 
be realized if each surgical mtemship and assistant residency program contains a 
proper expenence m urological wards and clmics In our opmion, this is not ess 
than one month at the mtemship level, and three months m a two or three y^r 
assistant residency The urological resident should be chosen from the latter 
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group m Tvhich case tvro qualifying years of urology residency ivould be manda¬ 
tory, or preferably after a year of general surgical semor readency m rvlncb case 
one Tear of urology should suffice ”, or ‘Tlhis program should be tiro years 
for residents rrho have already had three years of general surgical tranung ” or 
‘Tuture urologists should have the benefit of from two to three years tranung m 
general surgery plus, jierhaps, two years of sub-specialty training m urology ”, or 
“I thmV that urology is very definitely a specialty but I do think that those who 
enter it should have a good tranung m the general field of surgery before they 
Inmt their activities to the gemto-unnaiy tract" and finally ‘Tt is predicted that 
at least some of the outstandmg urologists will oppose the program of which they 
themselves are a product ” 

A summary of the opmions of our outstandmg surgicai colleagues is to the 
effect that the best tranung for urologists should mdude considerable experience 
m general suigeiy pnor to a two-year penod devoted exclusively to urological 
techmqura A srmTlflr hne of reasonmg would uo doubt apply to any of the surgi¬ 
cal specialties 

In the letters upon which this paper is based we have, I beheve, specific com¬ 
ment about our sjiecialty which should be taken senously I have high r^grd 
for the mdmduals quoted and know from the nature of then letters to one of 
then surgical friends that they were expressmg then real thoughts about the 
mquiry at band 

There is no donht that urology has developed mto a well defined specialty It is 
probable that this development and maturity has been brought about by 1) the 
skilled use of special instruments and operative techmques, 2) dose attention to 
both the medical and surgical conditions or diseases of organs m our realm, 3) 
detailed estimate of the patient prior to any surgical procedure and 4) significant 
research, both basic and dmical, m our own and other departments of medicme 
and surgery If these features have been responsible for the development of 
urology, let us coutmue to pursue the same prmciples to safeguard the future 
Concemmg the organizatioiial set-up m hospitals and medical schools, it ap¬ 
pears advisable for urology to have adequate autonomy m the care of patients 
and provision for research, but that this can be accomplished as a subdivisicm of 
general surgery, provided the mdmduals mvolved have mutually bigb pnnaples, 
are persoually compatible, and have confidence m pnub other 
In regard to tranung, it is evident that the surgical mtem and assistant resident 
should have transient expenence m urology as part of their tranung m general 
surgery Knowledge of the common urological disabilities m men and women, and 
of the urological modahbes for diagnosis and treatment appear necessary for 
anyone with a modem background m medicme and surgeiy 
It may be important too, for those who wish to become urologists, not to limit 
themselves to urological trammg until they have had considerable expenence m 
the wider field of general surgery This would not necessarily prolong the total 
period of trammg if some flexibihty were permitted between the years spent m 

general surgery and urology dunng the residency program Our fnends m general 

surgeiy, perhaps surpnsmgly to us, seem to agree that a two-vear penod of 
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intoiisive effort hi urology would provide a qualifying e\pcnoncc No doubt 
many of the outstanding urologists of today had training of this typo If one is 
to avoid the criticism of narrowness in point of view leveled at urology, wo might 
Avell consider a broader background in surgery and a somewhat shorter period of 
training in the specialty itself Wo who are mteiiscly interested in our oivn 
specialty can often find wise counsel fiom those outside our own field Let us 
give some thought to urology—os others see it 

IISO Beacon St, Brookline, Mass 
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SCISSION OF UROLOGY—CENOTAPH TO A SUBTLE OFFENSE 
CHAELES MONTGOAIERY STEWART 

Aroimd the turn of this century medical specialties nrere almost non-existent 
One of the first and largest chmcal specialties was entirely concerned with the 
diagnosis and treatment of the diseases of venery 
Professors of surgery of this era were primarily mterested m the non-venereal 
diseases of the gemto-urmary tract The science of urology did not emerge full- 
grown as did IMmerva from the head of Jupiter It slowly developed from a 
pamstalong union and evolution of the venereal and non-venereal disturbances 
of the urinary and gemtal systems Urology, as we recognize it today, was gmded 
to its position of emmence by the headwork and handcraftmess of many gifted 
non-confonnists 

These were the teacher-explorers imbued with a fanatic faith m their abihties 
to reach and solve the mystenes confronting them on this new but distant medical 
horizon Of necessity, they had to be a specialized breed of very specialized 
mdividuahsm To these self-led pioneers the credit must be given for the accumu¬ 
lation of the initial accurate information regardmg the anatomy, physiology, 
pathology and embryology of the gemto-unnaiy tract Urology became an 
outstandmg specialty only because of the pioneer mdividuahsm of these many 
dedicated, though sometimes acnmomous, teacher-leader nonconformists 
In the early days urology was assumed to be a division or sub-department of 
general surgery Gradually it achieved a completely mdependent status as a 
separate department in many outstandmg medical schools Recently this de¬ 
partmental mdependence of urology as a diagnostic and surgical specialty has 
been slowly dismtegratmg At present a few teachmg institutions recognize 
urology only as a diagnostic specialty The surgical section of urology is bemg 
sub}ected to amputation The men who mtroduced the onginal techniques of 
urogemtal surgery, who developed the innovations, draunated the uniierfections 
and then made these advances known to all branches of medicme are now con¬ 
founded with the bitter realization that they continue to be recognized for their 
diagnostic capabihties but surgically they have suddenly been found wantmg 
Infin i t y marked the boundaries m all directions of general surgery’s operating 
latitude previous to the mtroduction of antibiotic and chemotherapy. The ad¬ 
vent of orthopedics, chest, cardiac, vascular, proctology, hand and maxillo¬ 
facial specialties have further decreased the ongmal Imntless confines to an 
area of maneuver which by comparison scarcely provides elbow room However, 
general surgery's pragmatism has not developed opportunistic myopia as a result 
of this constant pressure of progress No longer sovereigns of all their scalpels 
could scan, these argus-eyed autocrats began to cast a covetous rumble optic 
over the qmet grazmg grounds of the neighborhood specialties 
As urologists, we must heed the fact that until recently the teachmg and 
practice of urologj^ enjoyed a deserved and respected recogmbon unsurpassed 
by any branch of medical endeaxor But now m our teachmg capacities we 
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practically always accept a decreed classification as a minor division of a major 
surgical specialty Should we persist m our bland acceptance of t.lnH low pedagogic 
ratmg? If this abject persistence prevails it is obvious that our general recogmtion 
as major specialists must regress from a deserved top to an undeserved bottom 
level of specialized medical effort 

Should we r emain m our ignomimous positions, kneehng as we steady the 
bottom of the ladder for the specialist’s group who mamtam that they alone 
deserve to occupy the top? Voicmg no objection confirms that we conform 
In conformmg, we accept as final the mandate rendered as the ultimate m design 
for the teachmg and practice of urology by these coutoimers of coUective-effort 
medical patterns Our pattern has been cut and is not subject to alteration of 
even mmor degree The design is final It has been planned with care to fit us 
all and all of us must fit it Changes m castmgs, moulds and dies of urologic 
practice patterns will never be wrought by conformists 

Ongmahty and conformity cannot co-exist Individualists and craftsmen aU 
suffer the tamt of ongmahty Creative craftsmanship requires mdependence, 
untamed unconformed mdividuahsm Because non-conformists lack numbers, 
are m evident mmonty, must they automatically be qualified as odd-balls? 

Capitulation is the commonest comphcation of the present-day general con¬ 
formity epidenuc Capitulate and group-adjustment becomes an mstmct Be 
enthusiastic but completely agreeable and bend to the wiU of the group Dis¬ 
satisfaction IS a birthmark of the perfectionist, the craftsman, the non-conformed 
mdividuahst Disagreement will impede smooth group-effort and dictated team 
play Contmual total agreement is the only pattern of behavior accepted as 
normal m anyone who plans to mamtam a place m the new pedagogic pattern 
Discourage the man with the dubious or mquirmg mind, this attitude is 
hostile to collective organizational group effort Frown on the mdividual m- 
stmctively dnven to develop his God-given talents and latent gemus Con¬ 
demn those unfortunates who uncontrollably generate the compellmg excess 
energy they must expend m extra effort We are all obhgated to bolster the 
bumble-bum We owe the nonentity the nght to achieve a sense of significance 
as a result of our group-guided efforts 

Suppression, oppression and pressured direction by the organization or the 
institution wlU reduce the urge of creative man to the stenle stature of the 
dictum-dommated groups, the sum of whose combmed ongmal efforts barely 
qualify them at the level of medicme’s mental geldheads 

The urinary tract contains no teeth This may justify our edentulous gum- 
bared whimpers of abjection famtly heard axismg from our assigned position at 
the bottom of the surgical specialties totem pole Our dictated choice of position 
on the S S Totem Pole is either 1) where the pole enters the ground, or 2) where 
the pole emerges from the ground We have been graciously granted permission 
to make a free, uninhibited choice of either of these locations This broad range 
of latitude might be generously termed limited and it could further support our 
sneakmg unpression that our delegated authonty has even narrower limitations 
These tartufish purveyors of surgeiy’s subtle system of classified caste cate- 
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gones have pushed their offenave mto our temtory no farter than our timorous 
TTithdravral tactics have permitted Though our retreat has been slow, neverthe¬ 
less It has been steady and each urologic retrograde step has been promptly 
matched, forward for'bachward stnde, as vre bhssfufly fade deeper into our 
c^Vi-nT^ViTig; domam Our "dmaon” of surgery could disappear entuely should any 
further “head shrmkmg” by “shrunken heads” prevail 
Urology discovered and cleared many frmtful diagnostic and surgical pathways 
Urologists pioneered and attamed many memorable pinnacles m envisionmg and 
perfecting techmquK and instruments which have achieved a degree of diagnostic 
accuracy unnvaled by any other medical or surgical specialty The visual m- 
struments, electro-surgical umts, and various contrast media have provided the 
basis for countless advances m diagnostic methods and have suggested new uses 
for variations of our basic instruments These have now been adapted and 
adopted for use m the other specialized branches of surgery and medicme 
Individualists have been respon^le for the discoveries and developments 
that have resulted from the painfully slow, prohmg processes always necessary 
to mamtam stable, sound, constant urological progress 

Creative craftsmnndup is an attnbute smgularly peculiar to the mdependent, 
unconfoimed mdividnahst His eternal, mbom, impelhng cuncaty will be bm- 
dered, discouraged and finally smothered by exposure to the pressures of m- 
stitutional mtegrated group effort The creator of the baac premise, the con- 
ceptor and proponent of revolutionary theory and practice, thou^ often at 
wide variance with the old and accepted methods, has been, is now and will 
always be an mdividuahst He agrees and conforms only in concedmg that the 
apphcation of basic observations, and the provmg and adaptation of the mdi- 
viduahst's theories are tasks for the organized group and their unified, purposeful, 
mtegrated efforts 

Now, who cares’ Uhy object’ TThat good will resistance accomphdi? Vrby 
should we make anyone mad? IVe can’t reverse the direction of thingig; unless 
we become disagreeable Should we keep our heads m the sand and contmue to 
pretend that what we can’t see or won’t see can’t hurt us? Must we contmue to 
plummet from the heights we once attamed to jom at a common level of asigna- 
tion with our confr&es as they struggle up from the depths? Jomed, we may 
altogether and forever whUow m the serene sea of menial medical mediocntv 
Must our pedagogic cataracts be permanent’ Have all the old fightmg, seemg-eye 
urological gmde dogs become extmct’ Can we not seek and find a bold steady 
hand capable of gmng ns direct, detemuned gmdance back up the ladder to the 
deserved level we occupied previously’ 

Scission, fragmentation, trituration and obhteration constrtute a chmn re¬ 
action that IS difficult to halt early and impossible to stop later Amid has said 
"In every umon there is a mystery,—a certam mviable bond which must not 
be disturbed ” Our survival depends on our early prevention of tbe fission of this 
bond Contmuation of our shameful, shamamkic acceptance of the strategic 
retreat as a protective weapon is rank madne^ 

Urologys ongmal principles, aims and objectives have not vaned since they 
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were initially declared Their existence has become obscured by the dense smoke 
of our abandoned pedagogic and practice bastions ignited by the burning shame 
of our contmued “turn and run without a fight pohcy ” 

There is stall tame to halt, face about and stand firm with a muted smgleness 
of purpose and action We must loudly proclaim the resuscitation of our pnnci- 
ples, arms and objectives Be prepared to resist future dictation of our nghts and 
privileges Pressure by a group, groups, organizations or institutions must be 
promptly met by greater counter-pressure or we can abandon all hope of pre¬ 
venting our scheduled docile demise 

We should recommend that our local, sectional and national organizations 
re-issue and re-declare our origmal declaration of nghts pohcies 

Our re-groupmg and re-umon must present an impenetrable, sohd front or 
our new offense will become merely offensive and will be as potentially disastrous 
as IS our present strategic retreat pohcy 
Scission, fragmentation, tnturation and obhteration This could be urology’s 
cenotaph 

HOlO Wtlshire BJvd , Los Angeles 67, Calif 
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For tTTo decades it been good practice to look for pnmaiy bypeiparatliT- 
roidism among patients rnttli calaum uroli thi as is or nephrocalcmosis As predicted 
bv Albnght and associates, a diligent search for this condition is rewarding m 
about 5 per cent of cases, and contmued scree ni n g of urologic patients for hvper- 
parathvroidism hag led through the years to recognition of other conditions 
asoaated with escessme urmaiy calaum which, like hyperparathyroidism, 
mav proToke formation of urmary calcuh or nephrocalcmosis on occasion. 
Some of these conditions maybe lethal, of themselTes, such as multiple myeloma, 
whereas others, while serious, are amenable to therapy, such as renal tubular 
acidcms As is the case with hyperparathyroidism, recognition and treatment of 
such disorders occasionally provide the urologist with a useful opportunity of 
putting a halt to the stone-fonnmg process Unfortunately, only a m monty of 
stone-formers faE m such categories, and the majority of stonedonmng patients 
show no clear-cut abnormality of calaum metabolism of practical chmeal signifi¬ 
cance even after exhaustive and expensive search. Nevertheless, the possibihty 
o! decisive aid is real enough to jusfafy some metabohe evalnahon of all patients 
who form stones, and exhaustive metabohe evaluation of many, particularly 
those with recurrent or multiple stones Such an evaluation has as its first stage 
the recognition or exclusion of pnmaiy hyperparathyroidism, as its second, 
the diSerentiation of other hypercalcemias, and as its third, evaluation of renal 
hypercalourms 


LXBORXTOET AIDS 


All these d i a gn ostic problems share a common diScolty, namely, complete 
dependence of the physician on the laboratory Hyperparathyroidism conld be 
defined m one view as hypercalcemia for which alternative explanations have 
been excluded The other conditioiis to be discussed may also be discovered at 
tunes only throu^ accurate evaluation of rehable laboratory data, rather than 
disc nmin atmg appraisal of chmeal history and physical signs It is appropriate 
therefore to discuss certam laboratory procedures bnefly 

Scrum calcium Values ated m many texts for the normal range of serum 
calaum are usually 9 to 11 mg per 100 mL (or even S to 12) Such ranges are 
misleadmg and may reflect older methods, at any rate they are not suSaentlv 
precise for present apphcation The mean value for serum calaum m 109 healthv 
adults m our labomtory was 9 77 mg per 100 ml.* with a standard deviation of 


0 31 mg per 100 ml The '‘normal range” mcludmg 95 per cent of the normal 
population so desenbed is 9.2 to 10 4 mg per 100 mb The error of the method as 
mdicated by replication is 0 Ol mg per 100 ml 

Adaa^oa, eaiplo-ins oxalate p-ecxpitaUon 
AssociaUoa of GennoUnaary Surgeoas, Hot 
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Serum 'phosphorus Serum morgamc phosphorus in 109 adults averaged 3 4 
mg per 100 ml * and the “normal range” encompassmg 95 per cent of an adult 
population was 2 6 to 4 3 mg per 100 ml It should be noted that a fourth of the 
normal population by this method have serum phosphorus values m the range 
2 5 to 3 0 mg per 100 ml, commonly accepted as below normal 

CONDirrONS in which CAIiCULI ARE FORMED 

Calciuria Urmaiy excretion of calcium must be evaluated with the patient on a 
diet m which the calcium mtake is known and controlled We have employed a 
quantitative diet cont ainin g 2,000 calories and 135 mg of calcium per day (the 
“Bauer-Aub diet”), usually for 3 days at a tune Normal persons usually excrete 
less than 100 mg of calcium per day on this program Some healthy mdividuals 
may excrete up to 150 mg per day, but values m excess of this figure may be 
regarded as abnormally elevated 

Primary hyperparathyroidism Pnmary hyperparathyroidism must be dis- 
tmguished from other conditions associated with hyqiercalcemia h3q3ervitami- 
nosis D, multiple myeloma, Boeck^'s sarcoid, carcinomatosis ossei (and also car- 
cmomatosis without obvious skeletal mvolvement m certam instances), acute 
osteoporosis of disuse, Paget’s disease with immobilization, and the milk-alkah 
syndrome, aU of which may produce renal calcuh or nephrocalcmosis Pnmary 
byperparatbyroidiem shares with these conditions a group of symptoms associ¬ 
ated with hypercalcemia per se These are muscular weakness, fatigue, polyuna 
and polydipsia, and gastromtestinal symptoms such as constipation, anorexia, 
epigastnc pam, and nausea and vomitmg The serum calcium must usually be 
substantially elevated (that is, more than 12 mg per 100 ml) before such symp¬ 
toms are encoimtered 

If significant osseous disease is present, patients with hyperparathyroidism 
may have symptoms referable to the skeleton These may mclude all manner of 
cnpphng deformities, pathologic fractures, cysts and tumors of bone, and the 
hke In less severe cases, skeletal symptoms may consist only of vague and ill- 
defined aches and pains When such osseous symptoms are present, a competent 
roentgenographic exammation should automatically lead to the correct diagnosis 
Determmation of alkalme phosphatase provides both a clue to the presence of 
bone disease and a measure of its seventy but has nothmg directly to do with 
parathjuoid fimction The level of alkalme phosphatase may, m fact, be qmte 
normal if the skeleton is not grossly mvolved, even though severe hyperpara¬ 
thyroidism is present 

Hyperparathyroidism may produce symptoms referable to the unnary tract 
whenever kidney stones or nephrocalcmosis occurs There is widespread behef 
that there is somethmg pathognomomc or specific about the unnary mam- 
festations of parathyroid disease, but, alas, such is not the case Any and all 
of the signs and symptoms of kidney stones and their comphcations and aU of 
the consequences of nephrocalcmosis may occur and, when they do occur, 

* By modification of the method of Fiske, C H , Subbarow, Y andGomon.G J Bab <f. 
am Med , 27 955, 1942 
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are indistuiguishable from the urologic disturbances encountered m patients 
ivithout parath'VToid disease The composition of the kidnej* stones is not helpful 
Three fourths of the stones exarmned from cases of proN ed hi.'perparathjTOidism 
are reported to consist predonunanth of calcium oxalate, the remamder are 
calcium carbonate or calcium phosphate Relatn el\- fen are branched stones 
Lastly, there is a groivmg number of patients prm ed to hai e hjTierparathv- 
roidism despite complete absence of sjTnptoms referable either to unnarj tract 
or skeleton These patients with asjTnptomatic h^'perpa^lthJTOldlsm hax e usually 
been found entireh by accident (“serendipity”) or as a result of bhndly seekmg 
the condition at random in a large group of patients The study of such induiduals 
has led to the concept that hi'perparathi'roidism is a disease n hich m its milder 
forms produces no recogmzableagns or sjmiptoms until somecomphcation occurs, 
such as osteitis fibrosa or nephrohthiasis Prolonged foUowup of patients with 
such as^mptomatlc hj*perparath'\ roidism justifies the conclusion that such 
comphcations, especlall^ urohthiaas, are probably certam to occur sooner or 
later, although one such patient was followed for more than 10 jears before 
urohthiasis dm eloped for the first time 

Hypenifanunosis D Hj'pen-itammosis D ma\ sometimes closely simulate 
hi'perparathjToidism chmcalli and chenucalh The general mipression that 
hj’pophosphatemia does not occur m this condition and, therefore, that the 
absence of hi-pophosphatemia differentiates hi'pemtammosis D from pnmarj 
hiTierparathiTToidism is, unfortimately, not alnais true 'While osteitis fibrosa 
mstica IS not seen, some skeletal demineralization and nephrocalcmosis some- 
tmies occur, and calcuh hai e rarelj been seen There is no coni ement means of 
differentiating hi'pemtanunosis D from hj'perparathjToidism other than by 
obtaimng a histon of ingestion of ntamm D m toxic amounts In some cases 
treatment with cortisone, or with a diet low m calcium with copious flmds mai 
amehorate or correct the hi'percalcenua m a fm\ dai s, but m others, the abnormal 
calcium metaboh«m may be for a time as refractori to such treatment as is 
hj'perparathiToidisni Theoreticalli, demonstration of decreased fecal excretion 
of calcium bj metabohc balance techmques might proie diagnosticallj useful, but 
this IS not a chmcalh practical method 

Sarcoidosis This mai proie difficult to differentiate from pnman hi'per- 
parathiToidism Earlj studies were interpreted as showing that hx’percalcenua 
occurred m this condition, as well as m mxeloma, onl 3 m association with hiTier- 
proteinenua On the contrary, it is now clear that hi’percalcenua disproportionate 
to hxperprotcuienua, or eien without hxperprotemenua, occurs fairh* often in 
sarcoidosis Serum phosphorus max be reduced at tmies and this, m association 
with renal hthiasis or nephrocalcmosis, nia} in some instances make sarcoid 
oxceedinglx difficult to differentiate from pnmarx hiperparathxwoidism The 
finding of an clex itcd sedimentation rate should mitiate further studj, w hile 
Ixmphadenopathx or cutaneous or pulnionarx disease has on occasion proxided 
diagnostic information dccisixe enough to axoid unnecessarx exploration for 
parathx roid disease 

The disturbance of calcium metabolism producing hxpercalcemia and its 
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Serum phosphorus Serum morgamc phosphorus m 109 adults averaged 3 4 
mg per 100 ml * and the “normal range” encompassmg 95 per cent of an adult 
population was 2 5 to 4 3 mg per 100 ml It should be noted that a fourth of the 
normal population by this method have serum phosphorus values m the range 
2 5 to 3 0 mg per 100 ml, commonly accepted as below normal 

CONDITIONS IN WHICH CALCXJM ARE FORMED 

Calciuna Urinary excretion of calcium must be evaluated with the patient on a 
diet m which the calcium mtake is known and controlled We have employed a 
quantitative diet containmg 2,000 calones and 135 mg of calcium per day (the 
“Bauer-Aub diet”), usually for 3 days at a tune Normal persons usually excrete 
less th a n 100 mg of calcium per day on this program Some healthy mdividuals 
may excrete up to 150 mg per day, but values m excess of this figure may be 
regarded as abnormally elevated 

Primary hyperparathyroidism Primary hyperparathyroidism must be dis- 
tmguished from other conditions associated with hypercalcemia hypemtami- 
nosis D, multiple myeloma, Boeck’s sarcoid, carcmomatosis ossei (and also car- 
cmomatosis without obvious skeletal mvolvement m certam mstances), acute 
osteoporosis of disuse, Paget’s disease with immobilisation, and the milk-alkah 
syndrome, all of which may produce renal calcuh or nephrocalcmosis Pninary 
hyperparathyroidism shares with these conditions a group of symptoms associ¬ 
ated with hypercalcemia per se These are muscular weakness, fatigue, polyima 
and polydipsia, and gastromtestmal symptoms such as constipation, anorexia, 
epigastnc pam, and nausea and vomitmg The serum calcium must usually be 
substantially elevated (that is, more than 12 mg per 100 ml) before such symp¬ 
toms are encountered 

If significant osseous disease is present, patients with hyperparathyroidism 
may have symptoms referable to the skeleton These may mclude all maimer of 
cnpphng deformities, pathologic fractures, cysts and tumors of bone, and the 
like In less severe cases, skeletal symptoms may consist only of vague and ill- 
defined aches and pains When such osseous symptoms are present, a competent 
roentgenographic exammation should automatically lead to the correct diagnosis 
Determmation of alkalin e phosphatase provides both a clue to the presence of 
bone disease and a measure of its seventy but has nothmg directly to do with 
parathyroid function The level of alkahne phosphatase may, m fact, be qmte 
normal if the skeleton is not grossly mvolved, even though severe hyperpara¬ 
thyroidism 16 present 

Hyperparathyroidism may produce symptoms referable to the urmary tract 
whenever kidney stones or nephrocalcmosis occurs There is widespread behef 
that there is somethmg pathognomomc or specific about the urmaiy mani¬ 
festations of parathyroid disease, but, alas, such is not the case Any and all 
of the signs and symptoms of kidney stones and their comphcations and all of 
the consequences of nephrocalcmosis may occur and, when they do occur, 

* By modification of the method of Flake, C H.Subbarow, Y andGomon, G J Lab <1- 
Chn Med , 27 956, 1042 



metabolic aspects of urixakt calculi 


665 


are indistmgmshable from the urologic disturbances encountered m patients 
■without parathiTOid disease The composition of the kidnev stones is not helpful 
Three fourths of the stones e'vammed from cases of proi ed h-qierpanithATOidism 
are reported to consist predommantlv of calcium oxalate, the remamder are 
calcium carbonate or calcium phosphate Relatnelv few are branched stones 
Lasth, there is a growmg number of patients proi ed to have hi-perparathi - 
roidism despite complete absence of sjTnptoms referable either to unnarx- tract 
or skeleton These patients uith asxmptomatic hxTierparathATOidism hax e usually 
been found entirelx bx accident (“serendipitx ”) or as a result of bhndlv seeking 
the condition at random in a large group of patients The study of such mdinduals 
has led to the concept that hxTjerparathx-roidism is a disease -which m its milder 
forms produces no recogmzable signs or sxTnptoms until somecomphcation occurs, 
such as osteitis fibrosa or nephrohthiasis Prolonged followup of patients xnth 
such asvmptomatic hx-perparathxroidism justifies the conclusion that such 
comphcations, especiaUx' urohthiasis, are probablx certam to occur sooner or 
later, although one such patient was followed for more than 10 xears before 
urohthiasis dex eloped for the first tune 

Hypcnitanunosis D Hi'penatammosis D max' sometimes closelx <nmulate 
hx'perparathxToidism cluucallx and chemicallx The general impression that 
hx-pophosphatemia does not occur m this condition and, therefore, that the 
absence of hx-pophosphatemia differentiates hx-perxitaimnosis D from pnmarx 
hx'perparathxToidism is, unfortimatelx, not alwaxs true "While osteitis fibrosa 
cx stica IS not seen, some skeletal demmerahzation and nephrocalcmosis some¬ 
times occur, and calcuh hax e rarelx been seen There is no conx ement means of 
differentiating hx-penutammosis D from hx'perparathxToidism other than bv 
obtaimng a historx of mgestion of xatamm D in to-ac amounts In some cases 
treatment with cortisone, or xnth a diet low m calcium xnth copious flmds max 
amehorate or correct the hx-percalcemia m a fen dax s, but m others, the abnormal 
calcium metabolism max* be for a time as refractorx to such treatment as is 
hx'perparathxToidism TheoreticaUx, demonstration of decreased fecal excretion 
of calcium bx metabohc balance techmques nught prox e diagnostically useful, but 
this IS not a chmcallx practical method 

Sarcoidosis This max prox e difficult to differentiate from pnmarx hx'per¬ 
parathxToidism Earlx studies xxere mterpreted as showmg that hx-percalcenua 
occurred m this condition, as xvell as m mx eloma, onlx'm association xnth hx'per- 
proteineima On the contrarx', it is non clear that hx-percalcemia disproportionate 
to hvperproteinenua, or exen xnthout hx-perprotemenua, occurs fairix often in 
sarcoidosis fcerum phosphorus max be reduced at tmies and this, m association 
xnth renal hthiasis or nephrocalcmosis, may m some mstances make sarcoid 
exceedinglx difficult to differentiate from pnmarx' hx'perparathxToidism The 
finding of an elex ated sedimentation rate should mitiatc further studx, wlnle 
Ix'mphadcnopathx or cutaneous or puhnonarx disease has on occasion proxided 
diagnostic information dccisixe enough to axoid unneccssarx exploration for 
parathxroid disease 

The disturbance of calcium metabohsm producmg hxpercalcemia and its 
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consequences in sarcoid disease appears to be the result of an endogenous hyper- 
vitaminosis D and, like exogenous hypervitaminosis D, may occasionally be 
differentiated from li 3 TieiparathyToidism by a therapeutic tnal of adrenal 
steioids or of a diet loii in calcium with copious flmds There is uncertainty 
nhethei the lesion of saicoidosis produces a substance physiologically similar 
to iitamm D or one which potentiates the action of vitamm D and thus sen¬ 
sitizes the patient to normal quantities of vitamm D Whichever is the case, 
the essential metabohc changes m this disease are analogous to those of hyper- 
vitarmnosis D, namely, inci eased gastromtestmal absorption and reduced fecal 
excietiou of dietaiy calcium 

Mulhple viycloma Like sarcoidosis, this may sometimes be charactenzed by 
h 3 percalcenua, hjpophosphatenua, and h 3 percalciuria, as veil as by skeletal 
lesions and urohthiasis Whereas an eleiated sedimentation rate, charactenstic 
loentgenogiaphic findings, and the demonstration of myeloma cells on sternal 
aspiration maj*^ diffeientiate the conditions, myeloma may sometimes simulate 
h 3 perfunctionmg parathyi oid disease closely indeed 

Cai cinomatosis ossei Expensive skeletal destruction by mahgnaiit cells some¬ 
times results m precisely the same pattern of hypercalcerma described for sarcoid 
01 m 3 ’’eloma Some recent work would mdicate that hypercalcerma may occasion- 
all 3 ' occui in association mth disseminated carcmomatosis even though the skele¬ 
ton IS not demonstrably involved The disturbance of calcium metabolism in- 
vohed m such instances ma 3 '' prove analogous to that descnbed in sarcoid 

Aaite osteoporosis of disuse Abiupt immobilization of health 3 ’' young adults, 
as b3’’ paral 3 'sis oi senous injuiy, ma 3 '’ produce an acute pattern of massive de- 
nunerahzation of the skeleton, h 3 percalcerma, h 3 percalciuria, renal insufficiency, 
and lenal hthiasis While the obmous cause generally precludes diagnostic con¬ 
fusion, it should be noted that the charactenstic changes in the composition of 
blood and urme may be a irtually indistmgmshable from those occurnng m the 
other h 3 percalcemic disoidem descnbed An analogous situation follonung 
immobihzation has been descnbed in older persons with extensive polyostotic 
osteitis deformans (Paget’s disease) 

Mill-alkali syndrome Renal insufficienc3^ and h3percalcemia (sometimes with 
noimal or eAen slightb^ loueied seium inorganic phosphorus) ma3'’ result from 
excessu e ingestion of milk and absorbable alkali, usually taken as treatment for 
peptic ulcer The resulting S3TOptoms of hypeicalcemia, sometimes mth immlve- 
ment of the urinaiq’- tract as A\ell as calcinosis elsewhere, hare occasionally 
caused these patients to be suspected of pnmar3’' hyperparath3T0idism and, in 
more than one instance, to undergo surgical exploration for parathyroid disease 
The differential diagnosis, howevei, is seldom difficult provided a histor3^ of 
gastiointestmal disease and excessive ingestion of milk and absorbable alkali 
IS obtained Hypercalcuina, as defined by the Bauer-Aub test, is absent How - 
e\ei, unnar3 concentration of calcium great enough to contribute to calculus 
formation ma3^ be presumed to occur during ingestion of milk and absorbable 
alkalies (often calcium salts) but does not persist Avhen excess dietary ca cium is 
wuthheld In some instances h3^percalcuina has been obserie t e rs a3 of 
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studv on. a diet low m calcium The diagnosis is further Lonfirmed b\ demon¬ 
strating rapid fall of serum calcium when the patient is gii en copious flmdt and 
fed a diet low m calcium for a fen dai s Some miproi ement of hi'percalcemia 
mai occasionalli occur m smular cu-cumstances m bi'pemtammosis D or sar¬ 
coidosis but has not been encountered m the other conditions nhich haie been 
enumerated 

In practice most of the foregomg conditions can be distinguished from one 
another mthout particular difficulti', despite the common denonunator of 
h% 7 )ercalcenua In occasional mstances, howei er, the differential diagnosis of the 
hi'percalceimas mai be extraordmanli difficult and mai ta\ the slaU expeneuce, 
and resources of the phi ucian to the utmost The same comments mai be apphed 
with equal force to the diagnosis of pnmarv hi-perparathiToidism per se Ordi- 
nanli the diagnosis of this condition is easi once the possibditi* has been thought 
of, and seieral blood determmations haie been obtained, the charactenstic 
changes therein supported bi defimte hiTiercalciuna are qmte decisiie Once 
alternatii e explanations are excluded, the diagnosis is usuaUv secure Difficulties 
anse as one attempts to estabhsh the diagnosis in milder cases or in patients mth 
unpaired renal function m whom the pathognomomc chemical entena are likeh 
to be eqmi ocal VTith progressii e renal msufficiencv the elei ated serum calcium 
falls, while the serum morgamc phosphate nses proportionate!} to nitrogen 
retention 

Present expenence indicates that the at erage lei el of serum calcium need be 
elei ated onli a fraction of a milhgram aboi e the normal range in some cases, 
and m perhaps a fourth of the cases one or more determinations mai be within 
the normal range In about a third of the ca<^s the mean \alue of morgamc 
phosphate hes beta een 2 5 and 3 0 rag per 100 ml, n hich n hile mthm the 
range of normal as defined here, is “Ion” br ordinar} standards In a fen in¬ 
stances the mean i alue of serum phosphorus has been more than 3 0 mg per 
100 ml eien though no endence of renal impairment was present' Lnnan 
excretion of calcium max hkenase be eqmx ocal in mild cases In general, ei alu- 
ation of serum calcium and pho'^phorus and of urmarx calcium taken together 
cames more n eight than does anx one test alone, particularlx nhen the ax erage 
of «excral detemunations is used Accurate assessment of such tnvial alterations 
of serum lex els is possible onlx if the laboratorx is extraordmanlx reliable and 
the phxsician is thoroughlx conxersant xxath the standards and xanations char¬ 
actenstic of the laboratorx 

The need for diagnostic accuracx is accentuated bx the considerable technical 
complexities of parathxroid surgerx The diagnostician must do more than tell 
his surgical colleague This patient max haxe parathxToid tumor, probe around 
a bit and see if x on tan find one ” The exploration for parathxToid tumor is too 
fornudablx difficult for a negatixe exploration to be diagnosticallx detisixe 
unles- four normal glands can be found and identified The surgeon, therefore, 
retimre- and dcserxc:. reasonable certamtx that a hxpcrfunctiomng lesion u 
pre-ont 
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SPECIAL DIAGNOSTIC TESTS 

The foregoing situation has led to the development of three nev diagnostic 
maneuvers for the evaluation of eqmvocal hypercalcemias These are the calcium- 
loadmg test, measurement of the tubular reabsorption of phosphate, and the 
phosphate deprivation test 

The calcium-loading test has been evaluated by Howard and associates It 
consists of observmg the effects on urine phosphorus excretion and serum phos 
phate of giving a large intiavenous load of calcium The patient is given an 
infusion of 15 to 25 mg of calcium as calcium gluconate per kilogram of body 
Height over a period of 8 hours The follomng mommg, a normal person mil 
show elevation of serum phosphorus (greater than 0 5 mg per 100 ml) and a 
reduction of urmary phosphate to one half or one third A patient mth hyper¬ 
parathyroidism generally shows no increase of serum phosphorus and httle or 
no decrease of urmary phosphate In addition to elucidatmg borderhne calcium 
imlues, the test is occasionally useful m separating other forms of hypercalcemia 
from those due to parathyroid disease It is not mfalhble, and paradoxical results 
occasionally occur 

The tubular leabsorption of phosphate can be estimated m the course of the 
Bauer-Aub test or the calcium-loading test The serum concentrations and un- 
naiy excretion of phosphate and creatinine are determined The endogenous 
creatinine clearance is taken to be an index of glomerular filtration, and the 
difference between this and phosphate clearance is assumed to be phosphate 
reabsorbed Normal persons usually will reabsorb 80 per cent or more of glomeru- 
lai filteied phosphate, whereas patients with parathyroid disease usually show 
low er values, sometimes as low' as 50 per cent The test is not vahd m patients 
with impaired renal function—a senous objection—but offers another means 
of sometimes differentiating other hypercalcemias from parathyroid disease where 
this proves difficult 

In the phosphate depnvation test the patient follow s a diet w'hich is poor in 
phosphorus and high m calcium for a week or longer This procedure is said to 
mtensify the pathognomomc sign of hyperparathyroidism if present (by de¬ 
pressing serum phosphate and increasing serum calcium) and to restore eqmvocal 
values to noimal ui those instances in which hyperparathyroidism is not present 

TREATMEXT 

Hypercalcemia Hyperparathyroidism is almost m^arlably a curable, surgical 
disease pi ending its renal consequences haie not reached an irre\ enable and 
ultimately fatal stage Approximately 80 per cent of eases are due to adenoma 
In 4 pel cent there are multiple adenomas An additional 4 per cent of cases are 
associated with multiple endocrine adenomatosis in which adenomatous hyper¬ 
plasia of two or more parathyroids with hyperparathyroidism is associated with 
an analogous change in the islands of Langerhans and hjpennsulinism, and, m 
some cases, with pitmtarj' adenomas Nine per cent of cases are associated with 
hyperplasia of wassorhelle cells and hypertrophy affecting all four paiathyroids, 
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while m a verj few instances truly malignant tumors, generally adenocarci¬ 
nomas, hai e been found 

The treatment of hj’percalcemia othei than hyperparathyroidism is quite 
vaned hlyeloma and carcinomatosis are probably not directly amenable to 
treatment The acute osteoporosis of disuse and the hjqiercalcemia that results 
from immobilization in cases with exTensne Paget’s disease can be combated 
successfully by mobilization of the patient If no other course is ai ailable, this 
may be achiei ed by putting the patient on a rocking bed The hjTiercalcemia 
of sarcoidosis, hjiien itammosis D, and the milk-alkah sjuidrome are best treated 
by a low -calcium diet and hberal fluids This is usually rapidly effectn e in niilk- 
alkah sjmdrome and occasionally so m hj-penutammosis D and sarcoidosis The 
hypercalcemia m sarcoid and hypemtanunosis D may respond favorably to the 
exhibition of cortisone 

Hypcrcahinrw vnthoiit hypercalcemia Hjqiercalciuna may occur without 
hypercalcemia in milder instances of some of the conditions already enumerated, 
such as acute osteoporosis, hypemtanunosis D, and perhaps some cases of 
myeloma or carcinomatosis 

In 1939 Flocks noted that the majonty of patients with hj^percalciuria have 
normal serum calcium and do not hai e liiqierparathj’TOidism Most, if not all, 
of these patients probably have an iiitnnsic defect of renal tubular function It 
IS of practical \ alue to distinguish at least t\\ o categones of such patients for 
purposes of treatment The first of these includes patients who can be recognized 
as haring what Albnght called “tubular insufficiencj’' without glomerular in¬ 
sufficiency ’’ The condition is often termed “hjTierchloremic acidosis” because 
of its most conspicuous chenucal charactenstics Such a condition ma}' be con¬ 
genital but IS probably sometimes acquired, as a lesidue of prerious p3'elone- 
phntis The patients show reduction of serum carbon dioxide-combimng pow er, 
compensatoiy increase of serum chlonde, an alkabne unne, usualh hiTier- 
cnlciuna, and an associated propensitj to nephrocalcinosis or renal hthiasis 
Usuallj theie is also reduced abilitj' to form ammoma, i educed titrable acidit3’', 
and increased unnar3 phosphate In more se\ ere cases, the patient ma3 also bar e 
hi’pokalemia, In’pophosphateniia, muscular weakness, and osteomalacia, al¬ 
though, as wTth pnmar3 h3'perparath3T:oidism, man3' of these features are some¬ 
times lacking l^erhaps the most direct clue to the existence of the condition is 
the coexistence of metabolic acidosis (reduced caibon dioxidc-combiniiig power) 
and an alkaline nnne m patients wnthout nitrogen retention When this combi¬ 
nation IS associated wnth h3q)ercalciuria, thcrap3 wnth soluble alkali is iisualb 
111 order Pro\ iding there is no azotemia, treatment wath 100 to 150 mEq of 
sodium bicarbonate per daA (supplemented b3 potassium salts if h3 pokalemia 
is prc‘Amt) maA often produce a strikmg response Tlio h3T3ercalciuna, h3'per- 
chlorcniia. In pokalemia, and acidosis maa be qiuckb corrected, and in addition, 
there is usualh improAed strength and sense of well-being 

IMiA do patients wath tubular acidosis respond in this unusual manner? It is 
generalh considered that their intrinsic renal tubular defect makes it impossible 
for them to conscrcc base ks a consequence thm waste sodium, potassium, and 
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SPECIAL DIAGNOSTIC TESTS 

The foregoing situation has led to the development of three nen diagnostic 
maneuvers for the evaluation of eqmvocal hypercalcemias These are the calcium- 
loading test, measurement of the tubular reabsorption of phosphate, and the 
phosphate depnvation test 

The calcium-loading test has been evaluated by Howard and associates It 
consists of obsenong the effects on urme phosphorus excretion and serum phos¬ 
phate of ginug a large intravenous load of calcium The patient is given an 
infusion of 15 to 25 mg of calcium as calcium gluconate per kilogram of bodj 
V eight over a penod of 8 hours The folloivmg morning, a normal person vnll 
shov elevation of serum phosphorus (greater than 0 5 mg per 100 ml) and a 
reduction of urmarj'- phosphate to one half or one third A patient noth hyper¬ 
parathyroidism generaU3'’ shovs no mcrease of serum phosphorus and httle or 
no decrease of urmaiy phosphate In addition to elucidating borderhne calcium 
values, the test is occasionally useful m separating other forms of hypercalcemia 
from those due to paiathyroid disease It is not infalhble, and paradoxical results 
occasionally occur 

The tubular reabsoiption of phosphate can be estimated m the course of the 
Bauei-Aub test or the calcium-loading test The serum concentrations and un- 
naiy excretion of phosphate and creatmme are deterrmned The endogenous 
cieatiiune clearance is taken to be an mdex of glomerular filtration, and the 
difference between this and phosphate clearance is assumed to be phosphate 
reabsorbed Noimal persons usuall3'' mil reabsorb 80 per cent or more of glomeru¬ 
lar filtered phosphate, whereas patients mth paiathyroid disease usuall3’’ show 
low er 1 alues, sometimes as low as 50 per cent The test is not vahd m patients 
wuth impaired renal function—a senous objection—but offers another means 
of sometimes diffeientiating other hypercalcemias from parath3Toid disease where 
this proves difficult 

In the phosphate depnvation test the patient follows a diet which is poor in 
phosphorus and high in calcium for a week or longei This procedure is said to 
mtensif3^ the pathognomonic sign of h3perparathyroidism if present (by de¬ 
pressing serum phosphate and increasing serum calcium) and to restore equn'ocal 
values to normal in those instances m which h3perparath3noidism is not present 

TREATJIEXT 

Hypercalcemia H3peiparath3noidism is almost iniaiiabb’^ a curable, surgical 
disease pronding its renal consequences ha\e not reached an irreiersible and 
ultimatel3^ fatal stage Appi oximatel3’^ 80 per cent of cases are due to adenoma 
In 4 per cent there are multiple adenomas An additional 4 per cent of cases are 
associated with multiple endoenne adenomatosis m which adenomatous hyper¬ 
plasia of two or more parath3roids with h3perparath3noidism is associated wrth 
an analogous change in the islands of Langerhans and h}'pennsuhnism, and, in 
some cases, with pituitar3 adenomas Nine pei cent of cases are associated wrth 
h^pe^plasln of wasserhelle cells and h3pertroph3 affecting all four paiath3roids, 
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while in a Aen few instances tmlv malignant tumors, gencralh adenocarci¬ 
nomas, hai e been found 

The treatment of hATiercalccmia other than h\ perparathi roidism is quite 
laned Mieloma and carcinomatosis are probabh not dirccth amenable to 
treatment The acute osteoporosis of disuse and the hA-percalcenna that results 
from inmiobihzation in cases with extensile Paget s disease can be combated 
successfulh bi mobilization of the patient If no other course is ai ailable, this 
mai be achieied bx putting the patient on a rocking bed The luiiercalccnna 
of sarcoidosis, hi-pen itammosis D, and the milk-alkali si ndrome are best treated 
bv a low-calcium diet and hberal fliuds This is usualh rapidh effectne in milk- 
alkah simdrome and occasionalh so m In-penitaminosis D and s^ircoidosis The 
hi-percalcerma ui sarcoid and hi-pen itannno-is D max respond faxorablx to the 
exhibition of cortisone 

Hitpcrcalcturia icithoui hypercalcemia Hx piercalciuria max occur wathout 
hx-percalcenna in milder instances of some of the conditions alreadx enumerated, 
such as acute osteoporosis, hx-pemtanunoMS D, and perhaps some cases of 
mx elonia or carcinomatosis 

In IbSd Flocks noted that the majontx of patients wath hxqiercalciunn hax e 
normal serum calcium and do not haxe hx-perparathx roidism Most, if not all, 
of these patients probablx haxe an intrinsic defect of renal tubular function It 
IS of practical xalue to distmgvush at least two categones of such patients for 
purposes of treatment The first of these includes patients who can be recognized 
as hanng what Aibnght called ‘tubular msufficiencx’ xnthout glomerular in- 
sufiBciencx The condition is often termed hxperchloremie acidosis ’ because 
of its most conspicuous chenucal charactenstics Such a condition max be con- 
gemtal but is probablx sometimes acqmred, as a residue of prex ions px elone- 
phntis The patients shoxv reduction of senim carbon dioxide-combimng pow er, 
compeiisatorx' increase of serum chlonde, an alkabne unne, usunllx hx^per- 
calciuna and an associated propensitx to nephrocalcino^s or renal lithiasis 
Usuallx there is also reduced abihtx to fonn aramoiua, reduced titrable aciditx, 
and increased urmarx phosphate In more sex ere cases, the pitient max also hax c 
hx'pokalenna, hx'popho-'phatenna, muscular xxeakness, and osteomalacia, al¬ 
though, as wath pnmarx hx-perp irathxToidism, main of these features are some¬ 
times lacking Perhaps the most direct clue to the existence of the condition is 
the coexistence of metabohe acidosis (reduced carbon thoxide-combiiung pow er) 
and an alkahne unne m patients wathout nitrogen retention TMien this combi¬ 
nation IS associated wath hx-percalciuna, therapx wath soluble alkah is usuallx 
in order Proxadmg there is no azotenua, treatment wath 100 to 150 mEq of 
sodium bicarbonate per dax (supplemented bx potassium salts if hx-pokalenua 
IS present) max often produce a stnkmg response The hxqiercalciuna, hx-per- 
chloremia, hx-pokalemia, and acidosis max be qiiicklx corrected, and in addition, 
there is usuallx improx ed strength and sense of w eU-being 
Whx- do patients xxath tubular acidosis respond in tins unusual manner'^ It is 
generallx considered that their intnnsic renal tubular defect makes it impossible 
for them to conserx e base As a consequence thex waste sodium, potassium, and 
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calcium and, for some reason, relativelj’- more calcium than other cations, hence 
hjTiercalciuna results laberal admmistration of sodium and m some instances 
potassium also permits the kidne3^s to spare calcium and to excrete preferentially 
the soluble cations 

'^Tien one considers this condition m the presence of borderline laboratoix 
findings it maj^ be difficult to be sure i\ here ph3'-siologic I'anations leai e off and 
sigiuficant hyperchloremic acidosis begins Accordmgl3’^ alkah therap3" is often 
tried m patients inth eqmvocal changes m serum chlondes and carbon dioxide- 
combmmg pou er and an improved diagnosis (some of v horn ■will have the disease 
and some will not) If a significant tubular defect is present the patient inU 
usuall3'^ shov a stnkmg chnical response and tolerate bicarbonate ier3'^ veil, 
vhereas another patient with eqmvocal chenrucal data, but without tubular 
msufficienc3q will seldom tolerate bicarbonate in the dose prescribed more than 
a V eek or tv o and mil not show decisive response m blood levels A therapeutic 
tnal, therefore, has some diagnostic sigmfieance m borderlme cases 

Sei eral other i aneties of tubular insufficiency have been descnbed, each vuth 
charactenstic ph3siologic defects, mcludmg ammo-aciduna, gl3^cosuna, and 
other changes WTule all of them shov excessne unnarv excretion of phosphorus 
(“phosphate diabetes”) and a tendenc3’^ toward osteomalacia, most differ from 
the s3Tidrome here discussed m not producmg h3q)ercalcmna or urohthiasis, 
although there are eeieral i aneties such as the Fanconi s3Tidrome and related 
conditions vhith ma3’' do so 

Idiopathic hypercalcinna There remain a large number of patients vith 
h3qiercalciuna vho are found to haie normal serum calcium and no disturbance 
of senim chlondes or bicarbonate In some of these patients h3q)ophosphatemia 
IS also obsened For vant of a better term, such cases are categorized as “idio¬ 
pathic h3q)ercalciuna,” a categor3 probabl3’’ compnsmg more than one patho¬ 
logic entit3 The etiologic and therapeutic sigmfieance of idiopathic hyper- 
calciuna vas emphasized man3^ 3mars ago 63' Flocks it ma3' cause kidne3 stones 
jubt as surely as hyperparath3T0idism and, unfortunately, is sometimes more 
difficult to treat It is in this group of cases particularly that i anous metabohe 
maneui ers are currentl3^ bemg ei aluated, such as admmistration of ph3’tate and 
aluminum gels Alununum carbonate therap3’^ (“the Shorr regimen”) is difficult 
and hence is usuall3^ restneted to patients vuth much at stake and sufficient 
motn ation for a ngorous program It consists of an attempt to reduce ingestion 
of phosphorus to a point at vhich unnar3’^ phosphate is as lov as possible, thus 
facihtatmg solubiht3 of calcium salts m the unne In addition to a \ en Spartan 
diet lov m phosphorus, the patient is gi\en large do^es of aluminum carbonate 
follovung meals This matenal combines vith dietar3 phosphate to form alumi¬ 
num phosphate, vhich is excreted unabsorbed m the feces Fortuiiateh, it ap¬ 
pears that relatn elv fev patients actuall} need to foUov the Shorr regimen and 
fever still are villing to do so for prolonged penods, m those vho do, results are 
often gratif3ung \ diet lov m phosphorus should thcoreticalh ei entualh result 
in osteomalacia, and ve haie encountered this in one instance 

There is currenth much interest m the use of plndate (sodium inositol hexa- 



JIETABOUC ASPECTS OF TTRIV^PT C VLCELI 


r,Ti 

phospbate) lor the treatment of h\T>ercalceima and h\-pereakmni of tanous 
Tvpes This material prerents absorption of dietan- calcium from the bowel m a 
mamier analogous to that bv which alummum carbonate pretents absorption 
of phosphate that is it permits formanon of insoluble calcium salts PhtTate 
therapv is thus a means of sererelv curtailmg dietarv calcium While it will 
almost completely ehmmate calcium absorpnon and thus greatlv reduce calci- 
una It imiortunatelv mcreases phosphorus absorption and consequent h, 
phosphatuna lor the reason that phvtate is composed brceh of phosphorus The 
net ehect on the tmnarv solubthtv of cakmm mat therefore piossibh not 
alwavs be to the panent s ad\ antage 

V ilETABOLIC SmrEY 

From the foregomg considerations it is possible to e\ ohe a norkuig program 
for e\-aluatmg metabolic factors m patients with kidnet stones or nephrocalci- 
nosis How thoroughlr such a program :^hould be pursued m an indindual case 
must at times be determined m pan bv consideration ol how much the patient 
has at stake A pauent who has a smgle stone and two good kidnei = mar of 
course never have another episode We behete that e\en such patients =hould 
be mvestigated at least to the evtent of excludmg pnman hi'perparathiToidism 
but the phvsician mav not alwavs feel justified m m\ olvmg such a patient in a 
more Ume-consurmng and evpiensne program Howeter the patient with re¬ 
peated renal colics mulnple stones repeated renal surgen o’-damaged kidnets 
should be and usuallv is wilhng and deserving of et en therai>eutic and diag¬ 
nostic aid available 

Thorou^ studv usually mvohes smeral estimations of serum calcium and 
phosphorus and an estimation ol alkahne phoqjbatase to eialuate the need for 
a skeletal smvev Quantitatiie evaluation of calciuna usualli important 
Special tests such as the calaum-loadmg test calculation of phosphate reab- 
sorption and the like, are usualh resemed for the difficult cingnostic problems 
Rulmg out various sources of hi-percalcenua once this l:^ demonstrated can 
mvolve a \erv comprehensive exammation In the absence of bvperealcenua or 
azotemia esnmation of serum electrolvtes tsodium potassium carbon dioxide- 
combinmg power chlorides i protndes a basis for considering tubular disease 
When equivocal data appear, repieated chemical analvses and protracted obser- 
\-atioii mav be unavoidable 

The foregoing diagnostic plan has one serious shortcomms it is \‘er\ easv for 
both panent and phi-acian to become too hopieful of the hkehhood of success 
It must be emp hasi zed that such metabohc survevs of patients who hat e stone 
will produce a few triumphs but onlv at the cost of manv disappomnnenrs The 
propiortion oi panents m whom positive findings of decisive therapieutic sisnifi- 
cance will be found i- and probabh wiH re main a distinct mmonn- 

SODIAPT 

Manv condmons mav contnbute to the production of renal calcuh or nephro- 
calcmosis bv causmg hvpercalciuna Some of these are aceompamed bv hvper- 
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calceniia as well as hj^percalcmna primary hj'perpaiathyroidism, hj^ienatami 
nosis D, sarcoidosis, multiple mj'-eloma, caicmomatosis, acute osteoporosis, and 
Paget’s disease -mth immobilization In other conditions hypercalciuna may occur 
inth normal serum calcium, as in tubulai insufficiency inthout glomerular m- 
sufficiency (hypeichloieimc acidosis) and idiopathic hypeicalciuna Careful 
metabolic sunmy of patients mth lenal hthiasis mil disclose a few mth a ag 
mficant systenuc malady and a sigmficant number u ho ma}^ be deciavel)'^ helped 
by discovery of a specific cause amenable to tieatment 
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HI DRONEPHROSIS PLASTIC SURGERY OF URETEROPELVIC 
JUNCTION ANALYSIS OF 36 SURGICAL CASES 

GERALDO DB CAMPOS FREIRE 

From the Department of Urology of the Faculty of Medicine of the Sao Paulo Liniverstly, and 
Hospital das CHnicas, Sao Paulo, Brazil 

The term, hj'-diouephrosis, created by Rayer, has been m use more than one 
hundred years We accept the term as one relatmg to ischemic secondary atrophv 
of the kidney parenchyma due to urmary obstruction of any kind and located 
m any portion of the urinary tract 

A great amount of i\ork has been done in this field We must chiefly recall 
contnbutions made during the last 30 years by Hmman, Peter, Hinman and 
Lee Brown, Hinman and Redewill and by Fuchs These outstandmg aorks 
should be studied by all who need a bettei understandmg of the subject 

As we are mterested now' only m surgical repaii of hydronephrosis, chiefly 
at the ureteiopehac junction, we need to call attention to the tiemendous 
literature on this particular subject Numerous procedures have been proposed 
Almost all urologists have their owm techmque AVe shall only mention the 
landmarks m the hterature Trendelenbuig and AJbarran have worked on the 
subject We need also to refei to Peck, who stressed the importance of abnormal 
blood vessels m the blockage of unnaiy dramage He adnsed the need of section 
of the ureter and its reimplantation m the pehos in those cases m which the 
blood ^ essels were voluminous Jew'ett’s w ork hkewise is to be recalled, w hich is 
a study of the importance of blood vessels (24 out 71 cases) m which there was 
also mtiinsic obstruction of the ureteropehnc junction Fenger and also Schwyzer 
have developed the techmque of longitudinal incision of the obstructed area 
and a transi erse suture These methods were improi'ed by Foley wnth his w'orld- 
wnde knowm procedure The HenJine-Gentile procedure which we ha\e used 
many times is a slight modification of Foley’s method 

Mail}' authors hai e reported techmques, as their ow n, not knowing that the 
methods have been already published The same was about to happen to me 
but when I stni’ted to search the hterature I found that Young had alreadj' 
pubhshed the identical techmque in 1932 We must finall}'’ mention the important 
improi ements made by Da\ns, Culp, Demmg, Ostlmg, Hellstrom and associates, 
Schlumberger and Ripaietti and the i ery recent report of lamesonand associates, 
m regal d to treatment of hydronephrotic intiarenal pehis 

I wish to piesent an ana^sis of the cases upon which we have operated in our 
urological clinic m the SSo Paulo Universitjq Biazil 

MATERIAL 

AVe ha\ e studied IG cases of noncalculous obstructions of the ureteropeh ic 
junction 111 which we have performed consenatne surgical procedures All were 
operated upon b\ ourselves or members of our staff (assistants and chief resi¬ 
dents) 

A.ccepted for pulilication June 13 1957 
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The oldest case studied Ins been observed foi S yeais, the nevest, 7 months 
Tventj'-tvo cases haAC been followed, 14 haae not been followed 

The most frequent age was between 30-40 yours (14 cases) Betw^een 10-30 
rve found 12 cases and from 40-70,10 cases 

Twenty'four patients weie women and 12 men 

The most common chmcal feature wduch we hare found was the kidney pain 
reflected pam, 9 cases, unreflected pain on the back, 20 cases, bilateial pain, 5 
cases, palpable tumor, 2 cases, pyuna, 4 cases, hematuiia, 3 oases, tenderness, 
1 case, anuna, 1 case 

Often the pnncipal symptoms were associated, but the most common fea.tmc 
was nonreflected pam in the diseased side 

Study of the opposite lidiicy disclosed hydronephiosis, 2 cases, stones, 5 
cases, accidental suture (h 3 ''sterectomy), 1 case, pimnephiosis, 2 cases, blockage 
by stone, 1 case, hypoplastic kidnejq 1 case, healthy kidne^q 24 cases 

Etiologj' was as follows abnormal blood vessels, 19 cases, “ 6 peron” inside 
the pelns, 1 case, nephroptosis plus kinks and/or fixed bands, 5 cases, stenosis 
of upper uretei, 2 cases, stenosis of middle uretei (retiocaxal), 1 case, intrinsic 
stricture of pyeloureteial junction, 2 cases, extnnsic bands of uieteiopelvic 
juncture, 5 cases, anomalies (kidney and/oi uieter), 2 cases, hydionephiosis 
plus kidney cj’-st, 1 case, redundant pelvis to be lesected, 21 cases 
The surgical procedures were Heiiline-Gentile technique, 19 ca«es, Ormond 
Culp, 1 case, Folejq 1 case, Fenger, 2 cases, nephiopexy plus resection of bands, 
5 cases, lesection of aberrant xessels, 17 cases, tiansposition of huge vessels 
(Young), 2 cases, T-tube, 4 cases, nephiostom}--, 21 cases, splinting (pol 3 '’eth 3 d- 
ene), 25 cases, resection of uieter plus anastomosis (end-to-end), 1 case 

COMMENTS 

One who is gomg to operate upon a case of hydionephiosis needs to be able 
to perform all of the known proceduics and, sometimes, must be able to devise 
a techmque appropnate to the particulai case Ceidain principles must be kept 
m mind 

1 ) Besides perfect nephioureterol 3 ’^&is, we must know the condition of the 
mtenor of a h 3 'dionephrotic sac, especially the permeability of the ureteropelvic 
junction aftei dissection, 2 ) be suie of the area irngated b 3 ’’ an obstructnm blood 
\ essel (compressing it and looking foi the ischemic area), 3 ) determme if there 
IS not anothei cause of obstruction 63 ’’ passing a catheter dowai the ureter 
Sometimes only pyeloureterolysis resolves the question, chiefl 3 ’' in the absence 
of associated obstruction (mtnnsic stenosis sometimes associated with blood 
xessels) Aftei the lysis, if the pelvis continues as large as before, we need to 
open and ex-plore it before domg a resection pioxuded tliat the pelvis is extra- 
renal Foi the intrarenal pelvis, we now hare the Jameson procedure If this 
lattei techmque proxes to be as useful as Jameson believes, we shall be able to 
resohe a difficult problem 

As far as blood vessels aie concerned, theie is no agieement among authors, 
the majontv ax oid cutting them as much as possible, like Papin, Jewett, Youngi 
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1 I and B, case 2 1, preoperat.^c retrograde p^elogram Eight pjcloplastj and, 

■ ^ -- Good function on 


later, left nephrectom\ D, postopernli\e retrograde 

C and D case 7 f , preoperative and D, postoperative pvelogrnm 

right side Slight dilatation 







Fig 2 -1 and B case 13 4 preoperatiie retrograde pielogram Huge h\ dronephrosis 
B, r^toperative pielogram Good result 

C and D case 14 C preoperative retrograde pi elogram Huge right hi dronephrosis and 
tremendous calculu« on left Culp s technique used on nght side D postoperative retro¬ 
grade pi elogram Good morphological results Intravenous urographi disclosed good func 
tion Later left nepbrectomi iras performed 
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Fig 3 Case 16 4, preoperntive retrograde melogram Right retrocaval ureter plus 
hi dronephrosis Hi droplastic kidnci on left B, postoperative retrograde pielogram 
Slight dilatation of upper ureter Tests and intravenous urographi revealed good function 
on nght side Left kidnei functionless 


and otheis We piefer to preserve them as much ns it is possible when the}" are 
big Some otheis, hke Kummell and Math6, say that section of the vessels may 
be done mthout danger, i\ hen less than a third of kidney is irngated by them We 
don’t fai or this position because an ischemic area may be followed by infarction, 
postopeiatii e bleeding and loss of kidney function mth all its consequences 
Foi nephropex}", iie recommend the Demmg procedure iihich proved to be 
quite satisfactoiy in our hands 

We are not quite sure hoii long sphnts must remain in place In oui cases 
i\ e ha\ e left them for 3 v eeks at least We have used both T-tube and poly- 
etlndene for splints Regaidless of some advantages that T-tubes afford for 
drainage and splintmg, they are prone to incrustation and come out easil}" We 
prefei to use polyeth} lene or pol}’aTnyl 

Our results were good in 19 cases (52 77 per cent), regular in 8 (22 20 per cent) 
not impioi ed in 2 (5 55 per cent) and poor in 7 (19 48 per cent) But if ve con¬ 
sider as good those cases in i\ Inch the kidne} function recoi ered and the patients 
are fico of siTiiptoms, ve can sa}" that 27 cases (74 97 per cent) hai e been bene¬ 
fited bi the operation Illustratne cases haae been depicted in figures 1, 2 and 3 
Poor results vere obtained m 7 cases Cases 8 and 34, the operatn e procedure 
w Is un-itisfactori , case 10, kidnea function did not return case II, stone uas 



HYDRONEPHHOSK PLASTIC SrRGER\ OF URETEROPELnC JTNCTION 679 

Idt behind, cises 19 md 29, i pielocutiueous fistuh de\eloped, iTse 25 the 
hvdronephrotic sac became hrger 

"in such cases ne need to perform i second in nephrectomv AVe are hippi 
hovrea er to hue tned consen iti\ e surgen’ so often bee inse n e hai e therebi 
sai ed mani kidnej s 

AA'e haie had no deaths m onr senes, we beheic that our pidgment was sound 
and we shiU contmue thuslv 


SOnLARI 

The author has reported hi^ expenence m 36 surgical cases of In dronephrosis 
due to obstruction at the ureteropehic 3 iuiction, durmg the penod 1948-1957 
In the author’s opimou, the surgical procedure of choice depends upon the 
nature of the obstruction rather than personal preferente of the surgeon 

Tlie author has performed mauv ti'pcs of operation m these cases He fai ors 
resection of the pehns m those cases m which the rediindanci justifies the pro¬ 
cedure He emphasizes the a alue of Henlme’s technique in such instances He 
does not hke the T-tube and prefers a nephrostonn tube and pohetlnlene 
sphntmg Hi'S results are anah-zed with emphasis on the unsatisfacton ones 
(7 cases, 19 48 per cent) Li some cases m spite of return of renal function, the 
pehas remamed enlarged 2so deaths occurred in the senes 
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AXELTvY^M OF THE REXAL ARTERY ASSOCLVTED WITH A 
PAPILLARY TRAX'^ITIOXAL CELL C.ARCIXOALA 


\ W GEORD\X 


Aneurvsm oi the renal arten- is a rare pathological and chnieal entiH" The 
frequenc\ of renal arterv aneurvsm at autop5\' has been estimated as 1 m 11 000 ’ 
In 1951 Abeshouse m a reneir of the hterature reported that 115 cases, includ- 
ms tvro of his had been recorded - fc^ince then more ha\ e been reported yet the 
total number still is under 150 reported cases Poutasse has made the largest 
contnbunon to this senes recordmg some twehe cases vrhich vrould lead one 
to suspect that perhaps renal arten aneun sms are more common than reports 
to date hate mdicated* 

An aneurvsm is a localized abnormal dilatation of an arterr due to disease of 
the media A true aneurysm is one m nrhich one or more lai ers of the t ascular 
wall are distended False aneurysms are formed b\ openmgs m the vascular 
wall with hematoma formation which later undergoes organization ^ 

The prmiarv factor m the development of et era* aneurysm is a weakening of 
the artenal wall which is imuated by either a degenerative inflammaton con- 
gemtal or traumanc lesion Although the uutial lesion mav ongmate m either 
the wall the lumen or outside the lumen of the renal arterv mi oh ement of the 
medial coat is the prime prerequisite of formation of an aneun sm 
The svmptom complex from aneurvsm of the renal arterv is rather i aned, 
the most constant svmptom is pam which is generahv localized m the upper 
part OI the abdomen and usualli referred to the lumbar region of the mvolved 
side Hematuria palpable mass, hi pertension a brmt or pulsation mav also be 
present ^ ^ 

Renal arten aneiuvsms generailv occur m either the fifth to sixth decade and 
are equaUv represented m both sexes * 

The diagnosis of aneun sm is greatly facihtated bv takmg an x-rat, it is our 
most important diagnostic aid The cbaractenstic wreath or signet rmg calcifica¬ 
tion medial to the renal pelvis is said to be pathognomomc This appears to be 
true with saccular aneurvsms but the majontv of lesions are without calcifica¬ 
tion and aortographv is the onlv means of demonstratmg these tvpes of aneu- 
n-sms ’ = 

In a review of the hterature manv tv-pes of renal diseases were associated 
with aneurvsms Two cases of hvpemephroma are reported * ' but I was un- 


Read at aimual meeting of Xonh Central Section of tmencan Eroloacal \==oei«innT> 
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'VonPonnen J P Roentgen dtagno^is of calcified aneurrsm of snlenic and remi 
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* Abeshou-e B S Aneurvsm of renal arterv Report 0^2 cases and review of htpratiiro 
Urol & Cutan Pev 65 lol-sSS 1Q51 

’ Pouta^^e E F Renal arter- aneurvsm Report of i 2 cases two treated bt excision ot 
the aneurv mi and repair of renal arterv J Urol 77 6*17-705, 1<157 
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‘ Begner J A Xortographv tn renal arterv aneurvsm J Erol 73 700-725 loss 
‘Xe-bn P \I andCrem^w W B ^eunsm of renal arterv J rroL'75 S*?l-353 1056 
von Fircks E Zentralbl f Chtr 6 i 1765 IO37 'v o t 1 00 
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A^:EURY'M of the heyal artery af-ociated with a 

PAPILLARY TPwAS'-ITIOXAl. CELL CARCD:0^L4 
4 vr GEOPDCS' 

Aii'-ijr; an oi tEe art^r* is a rare patholo 3 f-al and < Imiaal entiH Tha 
Tp-qa'-nf" oi r»^iial an^r' anpur'^m at autop=; ha-= bren estimaW as 1 in 11 000 
In 1951 Arx^ionre m a reae-^ of tEc Ei^^ratirre repon^Ki tEat 115 f^res indud- 
ma r^o of El= bad b-en re^ordod - ^in'^^ then more Eai e bon report^L ;>ot ib 
total ninnt>er =*111 1 £ und»r 150 reported (^asos Poutasre ha= made the largest 
r‘Oii*nbJtion to tEi* renes recording some t’ fire ea=es "rEifh "^ould lead one 
to ^eifpeit that pe'Eaps renal arte^^ anfun.'-ms are more eommon than report= 
to date hate mdif^ted.' 

An aneur sm is a localized abnormal dilatation of an artein due to disease of 
‘Ee media A true aneurema 1 = one m tvhieh one or more la; ers of the - a.^adar 
—all are di-'ended. Fal=e aneur ^ms are lormed b opemngs m the toscular 
—aU —ith hemaToma fonnaron '’boE later undergoes orgamzaron * 

The nmnar faet^r in the de*. eVjpment of er er aneuin sm is a v eabamg of 
the artenal real! —Ei^h is rmtiated b.' either a degeneraEre mflammator; < on- 
gemtal or tra’imatif le=ion Altho’igh the mitial lesion mat ongmate in either 
the —a]], the lumen or outside the lumen of the renal arten im ol ement of the 
medial toat v- the prime prerequi=Tte of formation of an aneur sm. 

The =;'mptom < omp'en from aneur; sm of the renal artert i.= rather t aned 
the mer* <'zjnstant srmptom l= pam —hieh n= generally baihzed m the upper 
part of the ardomen and m^iall.' referred to the lumbar region of the ini ol ed 
s-de Hemaremn palpable mass h-.-pertensiom a bruit or puLsaron ma ' also b 
DTssent ^ * 

Renal arte—- aneur sms general!; o' eijr in either the fifth to =ixth decade and 
are erpiaE. represented in bth sezes ' 

Tne Qiagnor_' of aneur =m i= greatly bdhtated b talnng an -r-xa; n is our 
mos* mporeant diagno^t < a_<L The eharaetenst.c. neath or "Tanet nng caVoSca- 
t on media’ to the renal pel ns re sad to b pathognomonic This appear= to 
r-je —jth ^'/-ular aneur sure but th^ majont;* of lerons are —ithout caEnfifa- 
reon and ..ortogmplr re the onl; means of demondrating these t;-pes of aneu- 


In a re-'e-T- the n*e-aTure man; P-pes of renal disease? —pto as^onated 
—Ith a-c eiir -ms T—o cases oi hypernephroma are reported.^ ' b it I —as un- 

Kcli £.a2ial laee-iaz ;Co—a CenlxEl m o' LV/ezzc-al lo- 

VoaP'Ji-rea J P Eciea'iej ciizarere o' ciJnfied £revr--i3 o' sa’cni.' ..-.a 
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Fig 1 


able to find one associated xnth a papilhr 3 ^ tiansitional cell carcinoma tins 
fact has prompted my report 

Mrs J I, a G4-Jear-old xihite woman, A\ns admitted to the Youngstown 
Hospital on December 7, 1956 with a six-month historj of a igue upper abdomi¬ 
nal pain The pain was dull, constant, and at times would radiate to her left 
flank Her onlj complaint was a 12-pound aa eight lo^s during the preceding six 
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months Inch she attributed to a poor appetite She demed any gi oss hematuria 
or other urological complamts 

Physical exammation revealed a thm, nell uounshed uhite uoman The 
blood pressure was 130/80, there was a pionoimced pulsation of the mid-ab 
donunal aorta, and a suggestion of a mass in the left upper quadrant Her labora 
torj^ nork was not remarkable 

A flat film of the abdomen (fig 1, A) showed a calcified ■nieath-hke shadow 
situated medial to the left kidney Intravenous urography (fig 1, B) revealed 
a normal nght kidne}^ on the left the calcific img encroached on the renal pelns, 
the superior calyx failed to fill and there was compression of the middle calyx A 
letrograde p 3 ''elogram (fig 1, (7) showed essentially the same picture and we were 
unable to fill the supenor calyx Aortography (fig 1, D) disclosed puddlmg of 
d}^ m the calcified rmg A diagnosis of aneurysm of the left renal artery and 
possible tumor of the kidney was made 

On December 26, 1956, under general endotracheal anesthesia, a transabdomi- 
nal approach was perfoimed which confirmed our diagnosis Followmg dissec¬ 
tion and hgation of the aneur 3 '’sm, the nephrectomy proceeded in the usual 
manner The patient made an uneventful recovery and was discharged on the 
fourteenth postoperative day 

The pathological diagnosis (fig 2, A) was a large saccular aneui^^sm of the 
renal artery at the region of the bifurcation Figure 2, B shows a close-up of the 
renal artery, the aneurysm cut open, and the bifurcation of the renal artery 
In the upper pole of the kidney an irregular, oval, fairly well demarcated tumor 
was found (fig 3, A) hlicroscopically (fig 3, B) the tumor mass pioved to be 
a papillary transitional cell caicmoma 

SUMMARX 

A case of aneuiysm of the lenal artery associated wuth papillary transitional 
cell carcinoma has been presented 

319 Home Savings and Loan Bldg , Youngstovm 3, Ohio 
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EEXAL AXGIOMYOLIPOINIA AXD TUBEROUS SCLEROSIS 


J4CK X TA.YLOR a\d KL\US GEXTERS 

from the Department of Suracry {^Lrolony), College of Medtetne, Ohio State Lnircrsity, 

Colttmhn^, Ohio 


The purpose of this piper is to present and discuss three patients in u horn 
large benign reinl tumors nere present In two of these patients these tumors 
were present in both kidnei s, while m the third onh umlateral renal im oh ement 
IS knouTi All of these tumors nere of the same composition, being hamartomas 
of the kidney or more specifically, angioray ohporaas 
In the hterature these tumors are sonietmies described as being small nath a 
greatest diameter of 1 to 3 cm obsen ed only as incidental findmgs at autopsy ^ 
or agam,= ‘ as large palpable masses, as is true m the cases ne are presenting 
ApproMmately 50 per cent of these renal tumors occur m patients suffering uith 
a anous stigmata of tuberous sclerosis * Manifestations of tuberous sclerosis do 
occur m tn o of the patients we wall desenbe 
Tuberous sclerosis was first desenbed by Boumemlle' in ISSO Clmically since 
that time this term has been used to desenbe patients ivath the triad of mental 
retardation, epilepsy and sebaceous adenomas of the face Tuberous sclerosis 
gets its name from the cunous autopsy findmgs in the brain of individuals so 
afflicted Potato-hke sclerotic patches are scattered indiscnmmatelv oaer the 
surface of the cerebral cortex and are largeh composed of neuroglial prolifera¬ 
tions Fowler and Dickson® m 1910 desenbed it as' congenital dislocation tumors” 
of the bram and that similar “dislocation tumors” not infrequently occur also 
m the skm, kidney s and heart of these same mdiMduals They mentioned more 
rarely the appearance of similar tumors in the pancreas, duodenum, thyroid 
and breast Moolten’ has stated that these hamartial tumors are charactenzed 
by numerous defects m tissue combination He has coined the term, tuberous 
sclerosis complex to denote homologous changes m organs other than the brain 
Xo further attempt will be made m this paper to desenbe the cerebral pa¬ 
thology or theones as to the cause of this disease This has already been done bi 


Read at annual meeting ol Xorth Central Section of American Urological Association 
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Moolten,® Inghs*” and CritchJey and Earl “ Ceitamly it is generally agreed that 
these lesions originate pnmarily from ectoderm and mesoderm and that there 
IS a strong hereditarj'- factor 

The majority of patients with recogmzed tuberous sclerosis descnbed in the 
hterature have been inmates of feeble-mmded or mental institutions because of 
mental retardation These people, according to English’^ usually die m the first 
or second decade of intei current infection, status epilepticus, mtracranml or 
viBceral tumors or sudden heart failure Aside from this group of patients there 
IS undoubtedly an even larger group who have tuberous sclerosis m a more 
mild form who go undiagnosed Accordmgly, m 1942 Moolten® stated that the 
clinical diagnosis of the tuberous sclerosis complex is possible if two or more 
of the followmg features can be demonstrated mental retardation, epdep^, 
adenoma sebaceum, phacoma, multiple mixed tumors of the kidney and a famihal 
history of the disease 

In addition to the lesion m the brain, adenoma sebaceum seems to be the most 
frequently associated finding These typically are small greasy nodules scattered 
in a butterfly pattern over the bridge of the nose and nasolabial folds Other 
skm lesions such as cafe au lait spots and penungual or subungual fibromata may 
be present Next m frequency and m u ell over 50 per cent of reported cases, are 
the tumors of the kidney These are usually hamartomas but sarcomatous changes 
have been described'* as have polycystic kidney disease However, as Allen'* 
has pomted out, there are no recorded cases of metastases and the cases diag¬ 
nosed as polycystic kidney disease may have been made erroneously on pyelo- 
graphic evidence alone Benign tumors of the retina and optic nenm called 
phacoma'* are also pathognomomc These are usually bilateral and easilj' recog¬ 
mzed on mspection of the eye grounds as small ghstenmg or chalky nodules 
arranged m clusters Roentgenographic evidence of the disease mcludes demon¬ 
stration of calcifications in the brain, patchy zones of increased density m the 
skull'^ and discrete areas of dense bone in the vertebrae and ihura '* '* Holt and 
Dickerson'’* in a studj^ of 43 patients with recognized tuberous sclerosis found 
m 66 per cent the same significant changes in the bones of the hands and feet 
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These, thej descnbed as ‘ c\ st-hke foci in the phalanges and a rather distmctu e 
t^'pe of penosteal new bone formation along the shafts of the metatarsals and 
metacarpals ’ 

'IVith the foregomg information as bukground and renew, we shall now 
proceed to the descnpbon of our cases 

C\SE REPORTS 

Case 1 VLC (Um\er=iU Hospital Xo 5S10S6) A 40-j ear-old white mamed 
woman was admitted on Januan' 29, 1956 One week prenously she had con¬ 
sulted her famih doctor because of \ omitmg and diarrhea A diagnosis of gastro- 
ententis was entertamed and because of the findings of an abdommal mass, 
N-ra\- films were made including an intraienous pielogram With a tentatiie 
diagnosis of poh ci stic ladnei disease she was hospitahzed for further e^ aluation 
On admission she was free of saouptoms The past histoiw was remarkable onlv 
m that an appendectomy and panhysterectomy had been done for “uterme 
fibroids and oianan cysts” in 1954 m another hospital The patient had neier 
been pregnant and the famih history was negati\ e 
The patient w as a health\ appeanng w oman of a\ erage normal mentahty The 
blood pressure was normal The pertment positive phA'acal findings were as 
follows White to tan tmy raised nodules on the nose and nasolabial folds (fig 1), 
markedl\ thickened nails on all four evtreimties (fig 2) with fibrous nodules 
imder and adjacent to the toenails, hvpertrophied, hyperkeratotic skin coi enng 
the palms of the hands and soles of the feet and two large palpable abdominal 
masses The left abdommal mass extended from the costal margm down to three 
finger breadths aboie the pubic symphisis The nght abdommal mass was 
smaller and extended down to three finger breadths below the umbihcus 

Laboratory data Xormal unnolisis Xormal hemogram Blood urea mtrogen 
15 mg , 2-hour phenolsulfonphthalem test, 35 per cent Blood serology negative 
Routme urme culture, no growth No abnormahties were seen on ci stoscopv and 
retrograde pyelograms (fig 3) were mterpreted as showmg changes charactenstic 



Fig 1 Casel ^Jenoma sebaceum on no.-e and nasolabial folds 
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Fig 2 Case 1 Note dark hj perkeratotic fingernails 



Pig 3 Case 1 RetroCTade pyelograms show changes typical of pohcjstic kidnej dis¬ 
ease Increased calcific deiisit 3 of lumbar and thoracic vertebrae can be seen 

of polycystic kidnej^ disease It was also noted that there was increased calcific 
density of the lumbar and thoracic vertebrae 

Consultation with a dermatologist vas ad\used We then learned that she 
was currently under the care of a dermatologist, Dr Eldred Heisel His diagnosis 
was tuberous sclerosis because of adenoma sebaceum and periungual and sub¬ 
ungual fibromas about the toenails He also felt that in her case the h 3 ^ertrophic 
lesions on the pahns of the hands and soles of the feet and the hjperkeratotic 
fingernails were due to tuberous sclerosis 

An opthalmologic consultant described (fig 4) “tw o small raised white tumors 
on the retina of the nght eye, one on the disk and one shghtlj' medial thereto 
with a smular tumor near the disk of the left eye ” His diagnosis \\ as phacomata 
tjTiical of tuberous sclerosis 

jMore detailed \-raj films show ed changes suggestn e of osteoblastic t iickemng 



BEMGN REWL TTTMORS 


6S9 


of the lamina, pedicles and bodies of the lumbir and dorsal aertebrae, patchj* 
areas of mcreased densitv m the cahanum of the skull and several abnormal 
calcifications in the bram X-rav films of the hands (fig 5) and feet demonstrated 
cistic foci m the phalanges and irregular periosteal bone formation largeh m 
the metatarsals 

Abdo min al exploration was negatne except for the findings in both ladneis 
The renal masses n ere as large as described and both u ere studded with grayish 
blue and pmk nodules rangmg from 0 5 to 2 cm in diameter Permephnc fat 
was scanty and no normal appearing renal tissue was seen Both masses were 
biopsied and microscopic sections (fig 6) showed a tumor composed of smooth 
muscle, numerous small capillaries and fat tissues Diagnosis angiom% ohpoma 
of both kidnevs 

The postoperatn e course n as not remarkable and the patient has been m good 
health smce then 



Fig 4 Case 1 Right retina shows two phacomata near optic disk 
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The next case was discovered through our pathologist who stated that after 
nephrectomy on our oira geneial surgery service a similar large renal tumor had 
been found two years premously 

Case ^ 0 M G (University Hospital No 543566) A 42-year-old white woman 
was admitted on April 28,1954, because of a tw o-year history of intermittent dull 
ache m the left midabdomen The past histoiy was remarkable m that she had 
a nght radical mastectomy elsewhere for “cancer of the nipple” 10 years pre¬ 
viously and had given birth to 8 chddren 



Fig 6 Case 1 Photomicrograph of tumor from nght kidney shows smooth muscle with 
hjaUnization and numerous capillaries Other sections of biopsies from kidnej' showed 
areas of fat tissue 



Fig 7 Case 2 Adenoma sebaceum of nose and nasolabial folds maj be scon Ivature 
of dark raised lesion on forehead is unknown 
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Fig S Ca<=e 2 Note subunpial fibroma of left great toe and penungual fibromas, best 
seen on both fourth toes and left second toe Similar fibromas present in case 1 



Fig 9 Case 2 Retrograde p'velograin shows distortion of inferior calj ces bilaterally, 
suggestive of parench^Tiial tuiiior& or c\sts 

On phj steal examination the blood pressure was 134/SS Pertinent positue 
phj steal findin gs were as follows an ele\ ated dark brown lesion of the skin of 
mid forehead measurmg 4 bi 2 cm , scattered tmj tan nodules on both sides of 
the bndge of the nose and nasolabial folds (fig 7), thickened nails on all four 
extremities with penungual and subungual firm masses, limited to the toes 
(fig S) Surgical absence of the nght breast and a large firm, palpable, shghtly 
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movable mass m the left upper quadrant extending from the umbilicus up and 
beyond the nb margin antenorly were noted 

Laboratory data Normal hemogram and unne analysis Blood urea nitrogen 
vas 18 mg Blood serology negative A 2-hour phenolsulfonphthalem test, 70 
per cent X-ray films of the chest and entire gastrointestinal tract were inter¬ 
preted as bemg normal Retrograde pyelograms were interpreted as possible 
bilateral renal tumor’s or polycystic kidney disease (fig 9) Renal aitenograms 
were unsatisfactoi’y for diagnosis 

On August 16, 1951, because of a preoperative diagnosis of left retroperitoneal 
tumor, through an abdominal incision, left nephrectomy was performed The 
entire mass veighed 1375 gm (fig 10) The kidney proper was studded mth 
j^Uow nodular tumors of varying size with a large, encapsulated, roughly ovoid 
mass at the lower pole measunng 21 by 13 by 8 cm There was no permephnc 
fat Frozen sections suggested hamartoma, and nght renal exploration was 
adnsed Inspection of the right kidney showed a smaller renal mass but tumor 
mvohmment smiilar to that noted m the left kidney Biopsy was not done 
Grossly, on section the left kidney was studded vith yellow nodules hke adipose 
tissue which seemed almost entirely to replace the renal parenchyma There 
w as no cleaAmge plane betw een the kidne 3 ’^ and tumor mass 
Pathologist’s leport “Multiple sections of the kidne^^ and attached mass 
show the kidnej^ to be inimded by several types of tissue consisting mainly of 
adipose tissue, numerous thick walled blood vessels and cells concentncallv 
around formei which with tnchrome stains are benign lanations of smooth 
muscle Diagnosis Angiomvoliponia ” 

Postopeiative course was uneventful and the diagnosis of tuberous sclerosis 
was not made 

Seieial montlis ago we had the opportunity to re-examine this woman and 



Fig 10 Case 2 Surgical specimen Cut surface of kidnei shows man\ nodules which 
resemble fat scattered throughout renal parenchima 
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Fig 12 Case 2 X-rav films of hands and feet show c\-5tic foci m phalanees and 
teal neT\ bone formation along shafts of metatarsals “ 


penos- 
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found her to be in good health and of low average mentalit 3 " The fanulj historj 
was pertment m that four of her 8 children were definitel 3 ’^ nientall 3 ’’ retarded 
and that a fifth child had recently been an inmate of one of the state’s feeble- 
rmnded mstitutions They descnbed this chdd as shoving the classic picture of 
tuberous sclerosis ivith epdepsy, mental retardation, adenoma sebaceum and 
numerous cafe au lait spots on the trimk and extremities 

Another mtravenous pyelogram showed no essential change m the nght 
pyelogram X-ray films of the skull showed areas of calcification m the calvanum 
withm the bram substance X-ray films of the hands and feet shoved random 
cysts in the phalanges and irregular thickening of the cortex of the metatarsals 
and metacarpals (fig 12 ) Examination of the eye grounds 63 ^ an ophthalmologist 
failed to reveal any abnomiahties 

Cases LS (Umversity Hospital No 581211) A 40-3mar-old ivhite married 
woman was first admitted on January 31, 1956 Tv 0 months premousl 3 ^ she had 
expenenced a bnef episode of severe left flank pain v'hich recurred 10 days 
before admission There had been some associated fever but no urmao’' S 3 mip- 
toms Past history left salpingo-oophorectora 3 r, elsewhere, for "tumoi” m 1948 
Complete hysterectomy, elsewhere, for “uterine tumors” m 1953 Family history 
noncontnbutory Tv'o healthy teen-age children No unusual physical findings 

Laborator 3 '- data Normal hemogram except for mild anemia Normal urmaly- 
sis Two-hour phenolsulfonphthalein test, 60 per cent Blood serology normal 
X-ray film of chest normal Cystoscopy negative except for tv 0 ureteral orifices 



Fig 13 Case 3 Retrograde pielograms shon irregular filling of left loiver pole caKces 

nith “droopi ” appearance Left renal outline not seen 
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Fig 1-1 Cases Photomicrograph of tumor shows angiom\ lipoma, i e , fat cells, blood 
vessels and masses of pern ascmar smooth muscle 

on the left Retrograde pyelogmms shotted a normal nght upper urmarj’- tract, 
complete reduphcation of left ureter and peltus ttith the left lotver pyelngm-m 
shotvmg a distorted, droop 3 ^ appearance (fig 13) 

No positite diagnosis ttas made and the patient ttas discharged home to 
att ait the results of urme studies for tuberculosis The patient t\ as re-admitted 
on March 29 because of severe left flank pam ttith associated tomitmg She 
appeared acutelt ill and had marked tenderness m the left costot ertebral angle 
Laboratorj^ data were essentiall}’’ the same as on preiious admission 

On hlarch 30 a left nephrectomj’- was performed through a lumbar flank mci- 
sion Grosslj^ it appeared that a large necrotic renal tumor vas present vhich 
had ruptured, with associated hemorrhage hlicroscopic sections (fig 14) and 
pathologist’s report Hemorrhagic infarct of kidney and tumor Tumor composed 
of angiomj ohpoma 

The postoperatn e course v as unei entful The right kidney was not explored 
A thorough sunej showed no endence of stigmata of tuberous sclerosis The 
patient has been well smce that tune 

DISCUSSION 

Tuberous sclerosis as such, and chnicaUy significant hamartomas of the kidneys 
as such, me fairlj rare entities However if one of these diagnoses is proven it 
IS highly probable the other entity is also present Our own experience, as illus¬ 
trated m the first tvv o cases presented, suggests how easily the diagnosis of tuber¬ 
ous sclerosis can be nnssed These same two cases also suggest that hamartial 
renal tumors should be considered in the differential diagnosis of pob^cv^tic 
kidnej' disease 

Case 3, we believe, is an example of unilateml renal angiomyohpoma m a 
patient who does not hav e tuberous sclerosis This patient came to nephrectom 3 
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solelj’" because of symptoms secondary to hemorrhage and necrosis of the tumor 
It IS worthy of note that this was precisely the course of events and the operatue 
findings m cases previousl 3 '- reported by Morgan and his co-authors/ Heckel and 
Pemck’ and Rusche ^ 

Even though all thiee of oui patients weie women in their early forties, a 
study of the hterature indicates a probable equal occurrence of these diseases 
m males 

SUMM4RY 

Manifestations of tuberous sclerosis complex are discussed vuth emphasis on 
the frequently associated renal hamartomas 

Three cases are presented m which renal angiomylopomata of chmcal sig- 
significance occurred In two of these patients multiple manifestations of the 
tuberous sclerosis complex are demonstrated 

We are indebted to Drs Edwm H Ellison, William H Havener, Eldred B 
Heisel and Hans G Schlumberger for their contnbutions to these case studies 

ADDENDUM 

Case I experienced a large left permephric hemorrhage m October 195/ 
Hemoglobm dropped to 8 8 grams per cent In 4new of the diagnosis, she was 
treated consenmtively with transfusions and recovered She has been v ell smce 
that time 
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EPITHELLAi TOIORS OF THE REXAL PELATS AXD URETER 


LLOYD B GPEEXE BEXJ.YMIX L HAYXLAE a>-d MORTOX BOGASH 
From the Urolocnc Scrncc of the PcnnfyJranta Hospital, Philadelphia, Pa 

Pnman epithelial tumors of the renal pel^as and ureter ■were formerlv thought 
to be rare However m the last two decades several authors have -written of their 
not uncommon occurrence ^ * The greater number of these tumors noted re- 
centlv IS probably due to both more accurate diagnosis and a real increase in 
the mcidence * These tumors represent almost 14 per cent of all pnmarv renal 
tumors and shghtlv more than SO per cent of pnman- ureteral tumors - ’ 
The last majontv oi such tumors are mahgnant 

The co mm only accepted treatment for epithehal tumors of the upper unnarv 
tract IS nephro-ureterectomv -with removal of a cuff of bladder surromidmg 
the mtramural ureter when not contramdicated bv the status of the other kidnev 
and the patient s general condition The papdloma of the upper unnan tract 
although classified as a bemgn tumor should be treated similarh because of 
Its tendency to multiphciti- and recurrence 
The records of 33 patients who had pnmarv epithehal tumors of the renal 
pel\is and 'or ureter were renewed The patients were treated bi the semor 
author (LJB G ) and his associate (B L H ) dunng the penod from 1942 to 
1957 Some pertment data hai e been summarized m table 1 
Of the 26 patients with transitional cell tumors 22 had tumors of the renal 
pelvis Seven of these patients also had ureteral and or bladder tumors Ten 
ureteral tumors were noted S of which were associated -with pelvis and or bladder 
tumors Of the mitial upper tract tumors, 17 were papillary carcmomas siv, 
flat carcmomas and three papdlomas 

Five patients had recurrences or new tumors Three had recurrences m the 
ureteral stump and four m the bladder Four of the five had multiple recurrences 
Recurrent bladder tumors subsequently developed m one patient treated bv 
nephro-ureterectomy Four patients treated bv more conservative methods 
acquired ureteral and or bladder recurrences In four of 26 patients it was 
behet ed that tumor was left at the tune of the operation Xone of these four 
patients surtm ed 

Of the 26 patients, two are omitted when calculatmg survn al because of m- 
adequate data Table 2 demonstrates the distribution of the group m terms of 
length of survival Eight deaths were due to the neoplasm and two deaths to 
unkno'wn causes 


Accepted for publication June 13 IQoi 

■ Richte, E U GnEtl^_I H and TbacLerai. A C Xew growths of the kidnev and 
ureter Bm J Urol , 23 294,lQol 

-Scott WW Timorsofthe^Treter In Urolo^ edited br Campbell Philadelphia and 
London W B J?aunaer? Co , 1*^54 section A. p 1021 ^ 

16 ^ ^ diagnosis of tumors of the renal pelvis and ureter J Urol , 75 

J Vnf ® Pnthologi of tumors of the renal pelvis and ureter 
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Table 1 



Transitional 

Squamous 

Number of patients 

26 

7 

Age (average—yrs ) 

64 7 

60 9 

Male Female 

2 1 

1 3 1 

Hematuria 

24 

2 

Calculi 

1 

6 

SjTnptoms until diagnosis (average mos ) 

24 

? 

Obstruction 

13 

6 

Diagnosis bj intravenous pi elogram | 

13 

? 

Diagnosis bj retrograde p^elogram 

23 

? 

Infection 

11 

7 

Treatment 



Nephrectomy 

14 

6 

Nephro ureterectomy 



Simultaneous 

4 

1 

Later 

5 

0 

Partial ureterectomy 

1 

0 

Others 

2 

0 


Table 2 Survival following treatment for transitional cell tumors 


Years 

o-'A 

A-i 

1-2 

2-3 

3-4 

Living (14) 

1 

4 

4 

1 

3 

Dead (10) 

5 

1 

0 

3 

0 

1 


DISCUSSION 

The patient mateiial corresponds well to that described previously in the 
hteratuie hlales predominated over females m the ratio of 2-1 mth the average 
age of incidence being in the SLxth decade for both the squamous cell tumors 
and the transitional cell tumors ‘ ^ ^ 

The squamous cell tumors had the expected poor chmcal course vith no 
five- 3 mai sumvals and the usual death within one to ti\ o years after operation ‘ 
Infection and obstruction vere present in iieaily all and calculi were present 
in o^ ei one-half 

The tiausitional cell tumors encountered in this group of patients showed 
the expected distnbution of tumor tj-^pe with the largest group of patients 
(70 per cent) ha\nng papillarj^ carcinomas The known tendencj^ towards multi 
plicit}' and recurrence of tumois was noted in that nine of 26 patients had 
multiple tumors and file had lecurrences Thiee people had recurrences in the 
uieteial stump and the lemainder in the bladder Multiple or iccurrent 
upper 111 mar} tract tumois were all unilateral In two-thnds of the cases 
bladder miohement when present was on the same side as the uppei tract le¬ 
sion riiese obsen itions seem to faior implantation rather than a carcino¬ 
gen ns the major cause of multiplicit} and/or recurrence 

‘ Obcrkircher, O J , Staubitz, W J and Blick, AI S Squamous coll carcinoma of tbe 
renal pelws J Urol , 6G 551-5G0, 1951 
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Table 3 Fac/ors injluenctngttn vtval in transitional cell Ivmors 




Tumor Grade 


Ureteral 

1 

Extension 

MuUipUc\t> 


0-1 1 

2 

3-4 

Location 

J-f- to 4-J- j 

Recurrence 

Living (14) 

5 

7 1 

2 1 

4 

3 

3 

Dead (9) 

0 

4 1 

6 ! 

6 

5 

5 


23 of 26 patients’ records and pathologic material permitted this tjTie of evaluation 



from ^ retrograde p:^logram, made dunng first episode of hematuna 

*''® •®’ I'e'^ro^rode p) elogram made during second epi- 
sode of bematana from right side that occurred eight months after first Note large snace 
po^”^^ HI calyx of right upper pole Diagnosis Papillary carcinoma of calj-x of upper 


In this senes multiplicity of tumors, high grade of imcroscopic mahgiiancy 
Bioders classification, location of one of the tumors m the ureter, and deep 
extension of the tumor into tissues of the unnar 3 '- tract and/or into adjacent 
tissues appear to be bad prognostic signs mth a higher incidence of these findings 
demonstrable in the group of non-sur\n\nng than in the Imng (table 3) i ® ^ 
The delaj' in diagnosis of transitional cell tumors n as almost t\\ o a ears This 
uas despite the fact that hematuna was the imlial sign in all but two patients 
Uniovtumtdy four patients had suspicious \-rajs for a period of two \ears 
before the final diagnosis was made However, because of poor patient eo-opera- 

^ ^rol , 61 245.1944 

a pathologic and prognostic studj J tJro! , 73^ 245, 1955 ^ carcinoma of the ureter. 
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tlou adequate follow up u as not possible Of these four patients, three are dead 
The necessity for thorough followup is demonstrated by x-rays (fig 1) of one 
patient (A D ) Hematuria occurred from the right side eight months before 
the diagnosis was made An original ureteropyelogram at the time of hematuna 
was negative A nght ureteropyelogram approximately eight months later showed 
a large papillary lesion of the upper pole calyx Adequate radiologic \isualiza- 
tion of the entire meter is essential for accurate diagnosis It is hoped that 
cytologic methods of study wnll be helpful m investigating patients in vhom 
tumoi of the upper urmaiy tract is suspected 

The followup peiiod is not sufficiently long m many of these cases to say 
much about surmval othei than simply to hst the data, as has been done in 
table 2 No correlation was seen betw'een the type of treatment and the survival 
but it should be noted that three patients had reciuiences m the ureteral stump 
and all of these patients died 


SUMMARV 

The records of 33 patients wuth primary epithehal tumors of the upper urinary 
tiact were reviewed Seven had squamous cell tumors and 26, transitional cell 
tumors No patient with a squamous cell tumor sunived five years Most of 
these patients died within one year following operation The patients with 
tiansitional cell tumors enjoyed longer survival High grade of malignancy 
by Biodere’ classification, extensive local disease, multiple tumor sites and 
location of a tumor in the ureter wure unfavorable factors The best hope for 
cure lies in early diagnosis and prompt radical surgical therapy (nephro- 
ureterectomy'-) whenever such is perrmtted by the condition of the patient 

801 Medical Arts Bldg , Philadelphia 2, Pa 
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xoxsPEcnrc ureteritis elucidated by a case 

OF PRBLARA' URETERITIS 

OIU XORIXC. 

From the Department of Surgery, Central Hotptlal, Frcdertl sbora County, HMcrod, Dcnmarl 

While ureteral calculi are among the common possibihties to be considered 
m the diagnosis of acute abdommal conditions, mflanmnton lesions of the 
ureter are seldom encountered m a department of general ^urgen Most surgeons 
are ne\er confronted with uretentis apart from the secondare aaneta uhich 
IS caused b^ widespread p\ onephrosi*^, predommanth bi tuberculous pione- 
phrosis 

Israel and Israel haie desenbed two t\-pes of secondara, nonspecific ureteritis 
One, caused by obstruction, manifests itself as a dilated, flaccid, thm-vi ailed, 
graduaU% elongated and corkscrew-like tortuous meter with a h\'peremic, some- 
tunes ulcerated mucosa The other, nouobstructn e aaneti is due to propaga¬ 
tion from p\ onephrosis In this ti'pe, the ureter is stiff, narrow, straight, and 
shortened, surrounded by a thick penureteral sheath which often adheres to 
the surroundmg structures The muscular coat exhibits a more or less fibrous 
degeneration, and gradualij circular stnetures develop, perhaps ea en extensn e 
obhteration which maj transform the ureter mto a fibrous cord 
As for more special varieties (Kaufmann, Henke and Lubarsch), it is worth 
mentioning uretentis polj’posa with the widespread poliTious hi'pertrophv of 
the ureteral mucosa, uretentis membranacea, m nhich large flakes of fibnn mn\ 
be present m the urme due to pronounced fibnnous exudation from the ureteral 
mucosa (Israel and Israel), and uretentis cistica uhich often co-exists mth the 
not infrequent cystitis cystica whose tvpical cistoscopic appearance is illus¬ 
trated m several textbooks 

These last-mentioned laneties are of obscure etiologi', but there is also sec- 
ondaiw uretentis and penuretentis representmg encroachment of the inflamma¬ 
tion from mrroundmg tissues Such adhesive or plastic penuretentis has been 
reported m part as a sequela of periappendicular abscess (Trabucco and ^lar- 
quez), m part as a possible sequela of previous prostatic and urmars lesions 
(Test and Barelare), and m part due to chronic inflammation of the penureteral 
connectne tisme leadmg to hjdronephrosi^ (Chisholm and associates, Ormond, 
Amselem, tidier and associates) Spasbc uretentis is also said to occur m the 
presence of diseases affectmg the female gemtaha, prostate, seimnal i esicles, or 
dn erticuhtis of the colon (Thaekston, Pnee and Richardson) 

Priman nonspecific (idiopathic) uretentis must be extremeh rare, as it does 
not =eem to hai e been reported b\ others than James Israel who pubhshed his 
case as earh as 1893 His patient was a 28-a ear-old man uho had been suffenng 
from poUakiuna, dy-una, seiere and frequent renal cohe on the left side, and 
frequent hematuria for 8 lears His histon was negatue for tuberculosis and 
gonorrhea Ci-stoscopi failed to show abnormal conditions Exploraton opera- 
\ccepted for publication Octolier 24 1057 


701 



702 


OVE NOniNG 


tion revealed that the left kidnej’^ A\as normal vith only a slight dilatation of 
the pelvis and calyces As the symptoms persisted, operation was repeated, but 
no abnormality vas demonstrable upon intrapelvic palpation The ureter vas 
thickened to thiee times its normal mdth, in several places it was as hard ns 
cartilage and adheied to the posterior abdominal wall Howevei, a bougie size 
10 was passed the entire length of the uretei Pyelostomy vas perfonned, but 
as the symptoms veie not relieved, nephro-ureterectomy had to be done at a 
later date The ureteral thickening involved pai'ticularl}^ the mucosa and the 
muscular coat which exhibited pronounced leukocytic infiltration The kidney 
V as normal, the pelvis and caljmes slightly dilated 

CASE REPOKT 

A gas-vorkei, aged 41, had been previously tieated here in 1950 and 1954 fo^ 
anal fissure and for right inguinal hemia and hemorrhoids by dilatation of the 
anus, herniotomy, and extirpation of the hemorrhoids vuthout complications 
He had no urinary complaints Routine studies were within normal limits 

In October 1956 the patient vas admitted because of his unnary complaint 
One month previously he had suffered moderate, constant, nonradiatmg pain 
in the region of the left kidney He also had pollakiuna, cloudy urine, and ele¬ 
vated temperature, up to 39 4C and severe fatigue At home, he had been treated 
by bed lest and sulfa drugs wnth a fairlj'- good effect, but vhen the pain, which 
did not at any time suggest renal colic, began to spread down to the sjth- 
physis and the fatigue persisted, he was sent to the hospital Before ad¬ 
mission, he had not had hematuiia, cardiac, pulmonary, or mtestmal com¬ 
plaints, and he had never been exposed to gonorrheal or tuberculous infection 

On admission, the patient was not debihtated, but in a good general condition 
and mthout pain His temperature was 37 8C, pulse rate 64, blood pressure 
125/85 He was not anemic His tongue, fauces, and auscultation of heait and 
lungs uere noimal On palpation of the left kidney, he complained of slight 
tenderness, especially upon percussion The scar after the nght herniotomy was 
sufficient The genitalia vere normal, in particular there uas no epididvmitis 
or signs of eiilargment or tenderness of the prostate or seminal vesicles 

Dunng the subsequent days, the temperature was normal Erjdhrocyte sedi¬ 
mentation rate vas 43, hemoglobin 95 per cent, blood urea 34 mg per cent 
The urine did not contain pioteiii, erythi ocytes, or casts, but numerous leuko 
cj tes Culture re\ ealed gram-negative rods resistant to penicillin and sulfa- 
thiazole An electroaidiogram and x-ravs of the heart and lungs failed to show 
anj abnoimahty 

X-raj^b of the uiiiiar 3 ^ tract did not icveal any calculi After intravenous in¬ 
jection of a contrast medium, rapid excretion vas seen in both kldne^s On the 
left, the cahees verc large and plump and the pehis considerabl} dilated (fig 
1 , A) At this site, the contrast medium was held up for some time, suggesting 
an obstruction The upper portion of the ureter appeared to be slighth dilated, 
and on one film the ureter seemed to emerge from the lateral aspect of the 
pch IS Diaguo=is Left h 3 'dronephrosis 
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Cvstoscopv revealed a normal bladder mucosa without an^ signs of mfl imma- 
tion ulceranon, tumors or stones The ureteral onfices v ere normal A ureteral 
catheter could be passed 25 cm without meetmg am obstruction Retrograde 
pvelograph\ showed on the left, on a le\el with the fifth lumbar lertebra 
transition from a dilated caudal segment of the ureter to a constncted ureteral 
canal through which onli a httle contrast passed to the pehas (fig 1, B) The 
findmgs mdicated a space-occupiang lesion compressing the ureter in an area 
6-7 cm m length, mimediatelv below the jielns 
On October 19 left nephro-ureterectomv through i lumbar incision was per¬ 
formed under thiopentone-ci clopropame-curare anesthesii \nth intubation 
First the ureter was isolated In the cramal S-10 cm it was reduced to the 
thickness of a slate pencil, whereas the ciudil segment t\as dilated, with a 
bnttle, thickened wall adhenng to the surroundings p irticularh to the psoas 
major In several sites, moreot er fibrm-hke coatmgs v ere seen on its adt entitia 
The renal pelvis was about the size of a small orange ind somewhat tense, the 
upper calyv seemed to be cut off from the remaming part of the pehas, hang as 
a retort-shaped structure ibo\e the pehas 
The kidnev and the entire left ureter were remot ed the ureter being cut close 
to the bladder and hgated with catgut Three drains u ere mserted 2 gm strep- 
tomvcm and 2 milhon umts pemcilhn poured mto the operatn e caiatv, and the 
wound closed m lavers with catgut The po?toperatn e course was unei entful 
The operative specimen proved to contain m the pehas purulent mane, but 
no stones There were no gross changes of the kidnea The emergence of the 
ureter was normal, down from the pelvis In its caudal 15 cm it was dilated, 
showmg infiammatorv thickenmg of the wall The mucous membrane showed 
longitudmal folds with greyish brown coatings and ulcerations There were no 
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valveb or stnctuies The cranial 10 cm of the meter -ueie shgh% constncted, 
but at the nairosiest site the circumference iias 5 mm No luflammator}' changes 
i\eie seen in this uieteral segment 

Microscopic e\ammation of various sections of the kidney shoved no abnor- 
mahty anyvheie, and no signs of acute or chronic inflammation, dilatation of 
the canal system, or vascular changes There vas mild edema of the peine 
vail, but the epithelial hmng vas noimal In the caudal, dilated part of the 
ureter, there vere morbid changes chaiacterized by vndespread and pronounced 
leukocytic infiltration, m places vnth abscess formation (fig 2), and edema The 
mucosa vas destroyed in man 3 ’- places and replaced by a thick, necrotic, and 
partiallj'^ blood-tinged coating In some places, the small abscesses extended 
through the tunica musculaiis into the periureteral connective tissue and fat, 
where fibrinous exudation and leukocytic mfiltration vere present There vere 
no foreign bodies, tuberculous changes, or tumor formation The histological 
findmgs appeared to mdicate that the inflammation onginated from the inner 
layers of the ureter rather than hanng come fiom vnthout Hovever, it was 
mipossible to elucidate the cause of this strange, severe mflammation, not even 
bj'' using special stains 

The patient vas re-adnutted foi follovnip 6 months after the operation At 
that time, he had no symptoms apart from fatigue Unnation vas completely 
noimal Tempeiature normal, blood pressure 125/75, erj-throcyte sedunentation 
rate 8 mm /hi , hemoglobin 94 per cent, eosinophilic cells normal, Wasseimann 
reaction and gonococcal complement fixation test negative, antistreptolysm 
titer normal Urine vnthout piotein or other abnormal components, no bactena, 
also no tubercle bacilli on cultuie Cj'stoscopj'^ shoved that the bladder mucosa 
vms still normal, vnthout inflammatory changes The right ureteral onfice was 
noimal The left one presented itself as a dehcate, closed slit shovnng no reac¬ 
tion Intravenous p 3 mlograph 3 ' revealed a normal nght pyelogram with rapid 
excretion and free passage to the bladder 

Case summary A 41-3'ear-old man was admitted after one month’s urinary 
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comphmts, feier ind const int left fiiiik piin relieied sulfonnmide medici- 
tion, polhkiima, cloudi unue, and fatigue Iin estigations in the liospital re- 
lealed an eleiated erjihrocide sedimentation rate and hi dro-(p 3 o-)nephrosis 
Operation chsclosed seiere, acute uretentis The renal pelns and cahces ivere 
greatlj dilated with purulent unne, but the kiduei proper u as nonnal After 
nephro-ureterectomi the patient made an unei entful recoi er\, and at follou up, 
SK months later, he was stdl m good health 

DISCUSSION 

Since the aiailable hterature does not contain one case of pnman uretentis 
apart from that reported bi Israel in 1893, one mav of course doubt its exist¬ 
ence It can probablj not be ruled out entireh that this w as a case of pnman 
renal cohuna, although no morbid changes iiere demonstrable in the kidnei 
at the time of operation It is heiond doubt, houeier, that the mam site of the 
chsease, at the tune of operation, was m the caudal half of the meter The histo¬ 
logical findings were stnkmg, indicatuig a highh acute nature of the lesion and 
showmg a tendenc3 to abscesses which Mould not appear to suggest a tiTiical 
coh inflammation and which i erj seldom has its parallel, e\ en m the most sei ere 
cases of ci stitis TheoreticaUi, it cannot be niled out that a small stone has 
passed through the ureter, uhere it has gneii nse to small injuries leading to 
inflammation, but the absence of hematuria and of cohcki pain militates against 
this possibditi It IS, thus, impossible to adi auce anj defimte explanation of the 
pnman onset of the inflararaation in the ureter The possibiliti of an underljnng 
pnman" connectii e-tissue disorder has been considered, but the blood findmgs 
do not mdicate such a disorder The cause of the hi dro-pi o-nephrosis is not 
quite obiaous, as no actual ureteral obstniction iias demonsti-able The s,irae 
apphed to Israel’s patient The h}"dronephrosis must be assumed, therefore, to 
haie been due to dimanuc factors in the form of reduced contractihtj and elas¬ 
ticity due to the pronounced inflanmiatori infiltration in the caudal half of the 
ureter combined Math a state of spastic contraction in its cranial half 

On the basis of the one reported case, it is of course impossible to set up am 
hues for the treatment of pnman ureteritis According to Israel and Israel, a 
ureter with inflammaton changes in its deep muscular lai er& nail not regain its 
elasticitj or contractihtj, but nail remam the site of secondan, iiadespread 
stnctures For this reason, thej do not reconmiend pielostomi or nephrostomi, 
as this Mould meiatabty lead to a urinarj fistula At the tmie of operation m 
the present case, Me iiere m no doubt that am plastic mteri ention on the ureter 
would be useless On the other hand, it iias of couise not iiathout hesitation 
that lie performed nephrectomi m an inflammaton condition iihich had not 
gii en nse to defimte gross changes of the kidiiei It is impossible to knoM whether 
antibiotic therapj could hai e cured the patient entireli Mathout leiiang second¬ 
an shnnkage and strictures, but this seems len unhkeli Xei ertheless, the 
author is inchned to agree iiath Vest and Barelare iiho published their four 
cases of peuuretentis plastica iiath the iiash that “others iiatli similar cases 
mai applj pioper coiiectii c surgen iiathout saciificc of renal structure ” 
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SUMMARl 

Aftei briefly re^aeinng the varieties of nonspecific uieteiic inflammation, the 
author reports the case of a 41-yeai-old man mth model ate, constant flanh pam, 
pollakiuria, cloudy urine, and fatigue On the basis of the operative and histo¬ 
logical findings the case vas diagnosed as piimary ureteritis The treatment of 
this condition is discussed 
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FUETHER OBSERVATIONS ON PHAR]\L4C0L0CtIC REACTIONS 

OF THE BLADDER 

JACK LAPIDES, NOR^L4X B HODGSOK, ROBERT E BOYD, EARL L SHOOK 

A.\D JOHX R LIGHT WAR DT 

From the Sections of Urology, Department of Surgery, L mrcrsity of Michigan Medical School, 
Ann ArhoTj Michigan T etcran^s Administration Hospitaly 4n77 4r6or, Michigan and 
Wayne County General Hospital, Eloisc, Mich 

jMedical literature abounds inth reports of disturbances in unnation produced 
bj drugs of "s anous types The drugs purported to influence the acti\ itj" of the 
bladder or the urinary sphincters can be classified as adrenolytic,^ - adrenergic,- ’ 
antichohnergic,- ■* ^ chohnergic” ' and antihistaminic - ’ * hlodern concepts of 
bladder phi-siology indicate that onh the cholinergic and anticholinergic drugs 
should affect urination In new of the discrepancy it i\as decided to ini estigate 
the reactior of the bladder to tipical drugs from each category This report is 
dinded into two mam sections The first part deals mth the experimental m- 
^estlgatlon of the drugs while the second section describes the chmeal use of 
some of the drugs altering bladder function 

PAST 1 


Methods and materials In order to obtain objectne information, paraplegics 
with reflex neurogemc bladders were employed as the initial subjects These pa¬ 
tients ha^ e spmal cord lesions completely mterruptmg sensory and coi ticoregula- 
tory' tracts at a leiel higher than the sacral spmal cord Reflax bladders are 
charactenzed by lack of sensation and lack of cortical control resultmg m un¬ 
controlled or umnhibited contractions of the detrusor When the reflex neuro¬ 
gemc bladder is filled wnth unne or fliud, propnoceptn e endings are stretched 
and senson impulses are imtiated, they tra^el along afferent fibers to the spinal 
cord where they- impmge upon the motor neurones of the bladder and cause 
them to discharge The motor impulses then trai el or er parasympathetic fibers, 
gangha and neuromuscular junction to stimulate contraction of the lesical 
musculature Withm hmits the miestigator can stimulate bladder contractions 
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TABLb 1 


Compound 

Tjpe 

Dosage 

Route of Injection 

Ephedrine 

Adrenergic 

0 075 gm 

I V 

Regitme 

Adrenolj'tic 

0 010 gm 

I V 

Ureeholine 

Cholinergic 

0 007-0 0010 gm 

Subcutaneous 

Neostigmine 

Cholinergic 

0 004 gm 

Subcutaneous 

Banthine 

Anticholinergic 

0 050-0 100 gm 

I V 

Atropine 

Anticholinergic 

0 0012 gm 

I V 

Benadr 3 1 

Antihistaminic 

0 050-0 075 gm 

I V 

Pj nbenzamine j 

Antihistaminic 

0 050-0 075 gm 

I V 


at Will in these patients bj^ filling the bladder with a certain volume of fluid at a 
set pressure and late of flow, and these contractions can be reproduced durmg 
several runs provided an adequate rest period is allowed between fills The para¬ 
plegic IS the most physiological subject for these studies because anesthesia is 
not needed, the bladder vnth its lower reflex arc is intact and varymg cortical 
influences aie ehrmnated 

Cystometiy® was used in evaluating the bladder reactions to the drugs The 
cystometric appaiatus vas connected to an mlymg urethral catheter m some 
patients and to a suprapubic cystostomy tube in others At least two control 
cystometric examinations were performed in each patient prior to the admims- 
tration of a drug Patients mth niaiked variability in their control cystometro 
graphs ^^ere ehmmated as subjects All drugs were admimstered parenterally 
and in dosages usually highei than those recommended for routine use After an 
appropriate tune interval, usuallj'- 10-20 minutes after injection, several cys- 
tometiographs vere obtained again Some patients agreed to have all of the 
drugs given to them vhile othere permitted the admimstration of only tvo or 
three drugs Each ding was tested in ten patients 

Table 1 outlines the types of compounds utihzed, their dosages and routes of 
administration 

After completion of admimstration of the drugs to the patients mth reflex 
neurogenic bladders, the imrious compounds inth the exception of atropine v, ere 
tested in subjects mth normal bladdeis, some of these vere medical students 
and house staff The subjects nere adi ised to piesent themseh^es to the investi¬ 
gator V hen they had a strong desire to urinate At this time they v ere given an 
injection of one of the drugs and instructed to attempt to empty their bladders 
mthm 10-20 minutes Aftei msiting the urinal, thej-^ returned to the mvestigator 
and described their expenences Each drug nas given to ten normal subjects 
Rcsiills The adreneigic, adrenolytic and antihistaminic agents (ephcdnne, 
legitine, pyribenzamine and benadod) demonstrated no effect on the cj'^sto- 
metrographs of the reflex neurogenic bladders or the i oiding abilit} of the nor¬ 
mal subjects despite relatn ety enormous doses of the drugs 

The anticholinergic drugs, atropine and banthine, depressed or abolished the 
uninhibited contractions of the reflex neurogenic bladders, basic detrusor to- 
* Allen, J G, Harkins, H X ,Mo^cr.C A and Rhoads, J E Surgen Principles and 
Practice Philadelphn J B Lippincott 1957 
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REFLEX NEUROGENIC BLADDER 

CONTROL CYSTOMETROGRAPH CYSTOUETROGRAPH AFTER 

t R MG ATROPINE / V 




Fig 1 Cvstometrographs illustrate abibtv of atropine to aboliih contractions of reflex 
neurogenic bladder 

nicity tvas not affected Figure 1 depicts a typical reaction to atropine The 
responses of the normal subjects to 50 mg banthine mtravenously mcluded 
decreased urge to void, difficulty, m mitiatmg urmation, tveak mterrupted stream 
and feeling of mcomplete emptymg of the bladder 
The chohneigic drugs urecholme and neostigmme, produced a change m the 
function of the reflex paraplegic bladders if they tvere gn en m a sufficient dos¬ 
age In the pre limina ry testmg period it tvas observed that 5 mg of urecholme 
or 1 5 mg of neostigmme subcutaneously had no effect on some of the reflex 
bladders Consequenth the dose tvas doubled for both compounds and responses 
tvere ehcited regularly The chohneigic drugs stimulate the bladder to contract 
at a smaller capacitt and with greater force, basic vesical tomcity is not affected 
Figure 2 illustrates the response of a reflex neurogemc bladder to urecholme 
IVhen the normal subjects were given the chohnergic compounds, the most 
common reaction was an mcreased desire to urinate, m set eral subjects the 
desne was uncontrollable It is mterestmg to note that when the bladder is 
empty , urecholme does not imtiate a desne to urmate ^lost of the patients did 
not notice any mcreased ease or force m urmation 

Discussion The obsert ations made m the first part of this studt demonstrate 
that drugs altenng parasympathebc activity do affect bladder function These 
findmgs are entneh m accord with present concepts of bladder phvsiologv 
which hold that the motor fibers to the bladder are parasympathetic The sinn- 
pathetic nen ous sv stem play s no part m the process of mictuntion 

Ephedrme has been found to be effectn e bv mam phv sicians m decreasmo- 
Lapj^es J Obsen ations on normal and abnormal bladder phrsiologv J Urol 
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Tabu, 1 


Compound 

Tjpe 

Dosage 

Route of Injection 

Ephednne j 

Adrenergic 

0 075 gm 

r V 

Regitine 

Adrenolj’tic 

0 010 gm 

I V 

Urecholine 

Cholinergic 

0 007-0 0010 gm 

Subcutaneous 

Neostigmine 

Cholinergic 

0 004 gm 

Subcutaneous 

Banthine 

Anticholinergic 

0 050-0 100 gm 

I V 

Atropine 

Anticholinergic 

0 0012 gm 

I V 

Benadrji 

Antihistammic 

0 050-0 075 gm 

I 

Pj-nbenzamine 

Antihistammic 

0 050-0 075 gm 

I A'’ 


at a^tJI in these patients by filling the bladder with a certain volume of fluid at a 
set pressure and rate of flow, and these contractions can be reproduced during 
several runs promded an adequate rest penod is allowed between fills The para¬ 
plegic IS the most physiological subject for these studies because anestheaa is 
not needed, the bladder mth its loner reflex are is intact and varying cortical 
influences are ehmmated 

Cystometry® nas used m evaluating the bladder reactions to the drugs The 
cystoraetnc apparatus nas connected to an inlying urethral catheter m some 
patients and to a suprapubic cystostomy tube in others At least tn o control 
cystometnc examinations n ere performed in each patient prior to the admims 
tration of a drug Patients mth marked vanabiht}’- in their control cystometro 
graphs nere eliminated as subjects All drugs were admimstered parenteraUy 
and in dosages usually higher than those recommended for routine use After an 
appiopriate time mtenml, usuall}’’ 10-20 minutes after injection, several cys- 
tometrographs nere obtained agam Some patients agreed to have all of the 
drugs gnen to them vhile otheis permitted the admimstration of only tvo or 
three drugs Each drug nas tested in ten patients 

Table 1 outlines the tjqies of compounds utihzed, their dosages and routes of 
administration 

After completion of admimstration of the drugs to the patients with reflex 
neurogenic bladders, the a anous compounds mth the exception of atropme n ere 
tested m subjects mth normal bladders, some of these nere medical students 
and house staff The subjects nere ad\ ised to present themselves to the investi¬ 
gator vhen they had a strong desire to urinate At this time they were gnen an 
injection of one of the drugs and instructed to attempt to empty their bladders 
V ithin 10-20 minutes Aftei visiting the unnal, they returned to the investigator 
and descnbed their experiences Each drug was gi\ en to ten normal subjects 
Results The adreneigic, adienolytic and antihistammic agents (ephednne, 
regitine, pjwibenzamme and benadrjd) demonstrated no effect on the cysto- 
metrographs of the reflex neurogenic bladders or the ^ oiding ability of the nor¬ 
mal subjects despite relatn ely enormous doses of the drugs k j 

The anticholinergic drugs, atropine and banthine, depressed or abohshe e 
uninhibited contractions of the reflex neurogenic bladders, basic detrusor o- 
• Alien, J G Harkins, H \ Atmer, C A and Ithonds J T Siirger3 Principle-^ and 
Practice Philadelphia J B Lippincott 105/ 
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CONTROL CYSTOMETROGRAPH "^i^z^^G^^TR^P^NE Tf 



neurogemc bladder 


nicity M'as not affected Figure 1 depicts a tjTiical reaction to atropine The 
responses of the normal subjects to 50 mg banthine mtrai enousl}^ mcluded 
decreased urge to ^ oid, difficult} in mitiating urination, iveak mterrupted stieam 
and feeling of mcomplete emptjTng of the bladder 
The chohnergic drugs, urechohne and neostigmine, produced a change in the 
function of the reflex paraplegic bladders if thej'' were gl^ en m a sufficient dos¬ 
age In the prehmmarj testmg period it was observ^ed that 5 mg of urechohne 
or 1 5 mg of neostigmine subcutaneousl}’^ had no effect on some of the reflex 
bladders Consequently the dose was doubled for both compounds and responses 
were ehcited regularly The chohnergic drugs stimulate the bladder to contract 
at a smaller capacity and 'sixth greater force, basic i esical tomcity is not affected 
Figure 2 illustrates the response of a reflex neurogemc bladder to urecholme 
When the normal subjects were given the cholmergic compounds, the most 
common reaction was an increased desire to urmate, in several subjects the 
desire a as uncontrollable It is mterestmg to note that vhen the bladder is 
empty, urecholme does not imtiate a desire to unnate j\Iost of the patients did 
not notice any mcreased ease or force in urination 
Discussion The obsen ations made in the first part of this study demonstrate 
that drugs altenng panisjunpathetic acti\ut} do affect bladder function These 
findings are entirelj in accord with present concepts of bladder phisiologj'” 
V hich hold that the motor fibers to the bladder are parasiunpathetic The s}™- 
pathetic nen ous sj stem pla 3 's no part in the process of nucturition 

Ephednne has been found to be effectn e b} manj ph^ sicians m decreasing 

Lapides, J Obsen ations on normal and abnormal bladder ph\sioloEi J Urol 
70 74 1953 
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REFLEX NEUROGENIC BLADDER 


CONTROL CYSTOMETROSRAPH 



CYSTOMETROGRAPH AFTER 10 UG 
URECHOLINE SUBCUTANEOUSLY 



VOLUME IN CC 


Fio 2 Effect of urecholine in stimulating reflex neurogenic bladder to contract at smal 
ler volume and greater force 


nocturnal enuresis in children Some ascribe its effectiveness to stimulation of 
the internal vesical spluncter by virtue of its adrenergic action, this is pure arm¬ 
chair theorization and is completely contrary to all valid expenmental endence 
Most physicians non agree that the therapeutic value of ephednne lies in its 
ability to make patients sleep less soundly and thus be more an are of a full 
bladder ” 

The case leports describing urinary complications associated with the use of 
antihistammic and adienolytic drugs discuss patients receiving several medica¬ 
tions smmltaneously and ha^^ng multiple complaints Critical analysis of these 
reports leveals that there is little or no basis for ascnbmg the unnaiy complaints 
to the diug implicated 

When admmisteied m a single dose, none of the drugs used in this study 
(including the cholinergic and anticholinergic compounds) had any influence on 
the mheient tomcity of bladder muscle This property of bladder muscle is 
similai to the response of ureteral smooth muscle to drugs 


PART 2 

Because banthme impairs the transmission of motor impulses through para¬ 
sympathetic ganglia and neuromuscular junctions, it is being used to control 
bladders mth umnhibited contractions due to lesions of the cortico-regulatory 
tract Such bladders aie observed m patients vith multiple sclerosis, follomng 
cerebioi oscular accidents, neurogenic enuresis m children, etc Banthme has 

” Rolnnd, S I Essential nocturnal enuresis treated uith D amphetamine sulfate J 

Urol , 71 210, 1954 , , 0,0 

' Lapides, J The phasiologj of the intact human ureter J Urol 69 5U1, IJIS 
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been effectn e also in enlarging the capacit 3 ’- of spastic bladders For a complete 
account of the uses of banthine in urological disturbances, the reader is referred 
to a preinous report 

Pnor to this mvestigation urechohne had been used at the Unn ersity of 
IMichigau IMedical Center but had been discarded because of its apparent in¬ 
effectiveness The present experiments, m\ ohung the use of urechohne m patients 
■with reflex neurogemc bladders, indicate that high doses of the drug are necessaiy 
for appropriate stimulation of the bladder In fact, the usual adequate dose has 
been found to be 10 mg subcutaneouslj’’ or 50 mg orally, these quantities are at 
least tmce the usual recommended amount '■* No dangerous reactions to these 
dosages m ere noted m anj^ of the patients tested to date If the side-effects are 
unusually disagreeable to a particular patient, the sjuiiptoms can be terminated 
abruptl}^ with the mtravenous admmistrabon of 50-100 mg banthine 

Urechohne has been used successfuUy m a \ anetj of situations im ohnng 
ddflculty m emptjnng the unnarj^ bladder not due to ply sical obstruction, e g 
postoperative urmarj’- retention,'''neurogemc dj sfunction'^ and decompensated 
atomc bladdersWe ha^ e found the drug to be effectn e m correctmg urmaiq 
d 3 sfunction due to tabes (sensoy' paral 3 ’tic bladder), adianced multiple sclero¬ 
sis, post-spinal cord operations, postpartum atomcit 3 ', reflex neurogenic bladders 
teinporanl 3 unpaired b 3 S 3 'stenuc illness and atonicit 3 associated mth pros¬ 
tatism foUowmg prostatectom 3 

In treating patients with the chohnergic agents it has been noted that the 
drugs ha%e two properties One quaht 3 ’’ miohes their paras^^npathomlmetlC 
activit 3 which is readily emdent after the admimstration of one adequate dose 
and which has been descnbed m man 3 ’- reports The other charactenstic has 
been less weU recogmzed and miolves the abiht 3 of these drugs to alter the 
function of the muscle cells of the bladder To obsen e this propert 3 ' one must 
admimster the chohnergic agents o^er a prolonged penod of tune No read 3 ' 
explanation can be offered as to the mechamsm of this charactenstic, it must 
await mvestigations b 3 the cellular ph 3 siologists 

Tv o cases are presented to illustrate the effect of prolonged chohnergic theiap 3 
on the atomc bladder J ]M , an elderU" white man, was admitted to the hospital 
August 26, 1956, m complete urmar} retention Exammation re\ealed an en¬ 
larged prostate and a residual unne of 2500 cc Retropubic prostatectomy y as 
performed September 10 The urethral catheter was remoi ed on the sixth post- 
operatn e da 3 and the patient i oided m 250 cc amounts A check for residual 
unne on the tenth postoperative da 3 reiealed it to be 500 cc The patient was 


Lapides J and Dodson A I, Jr Observations on effect of methanthelme (banthine) 

bromide in urolomcal disturbances Arch Surg , 66 1 1953 

“ Council on Pharmac\ and Chemistn Lse of bethanechol chlonde for paralrtic ileus 
and urlnar^ retention after gongliomc blockade J 4 M A , 162 731 1957 

“Starr I and Ferguson L K B methilcholine urethane Its action m various normal 
and abnormal conditions especially postoperative unnan retention Am T Aterl 
200 372 1940 ’ 


L The clinical use of urechohne in dysfunctions of the bladder J Urol 


“ Lee tv 
62 300 1949 

‘ Ganey F K Bowman M C and Alsobrook, 3\ L The use of beta metbi iM m 
urethane in po-toperatiye urinary retention Surg,Gynec A Obst , M 196 1949'*'^*^°**°^ 
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put back on inteimitteut urethral catheter drauiage over a period of foui vecks 
Tnals off catheter during this time revealed the patient to be carrjnng urinary 
residuals vaiymg between 500-800 cc He was placed on urecholine 10 nig 
subcutaneously 1 1 d for three days A check for residual unne at this time 
demonstiated 30 cc in the bladder The urecholme was discontmued for several 
days and a repeat catheterization indicated the residual nrme had mcreased to 
800 cc Therefore, the patient was given urechohne (10 mg subcutaneouslj’’ 1 1 d) 
again foi a period of three days, this reduced the residual urme to 10 cc The 
medication was changed then to the oral form m a dose of 20 mg 1 1 d and the 
residual urme agam mcreased to 600 cc Changmg the oral dose of urecholme to 
50 mg 1 1 d brought the residual urme to withm normal lumts The patient 
received the increased oral dosage of urechohne for a week and then was allowed 
to remain off the drug for another week A check for residual urine at this tune 
revealed 325 cc The patient v as put back on the 50 mg dose of urecholme agam 
and the residual urme v as reduced to 30 cc He remained on the drug for three 
more v eeks Discontmuation of the urecholme at this time did not result in a 
high residual urme The patient has been voidmg normally with no residual 
urme for the past seven months 

The second case mimlved a 34-year-old man who v, as admitted to the hoqntal 
in complete unnary retention Investigation revealed the patient to have tabes 
dorsalis ivith a sensory paralytic bladder He was placed on dependent catheter 
drainage for a v eek durmg which time he received antiluetic therapy A trial off 
catheter on a two-hour voiding schedule revealed the patient to have great 
difficult 5 '- in urmatmg and to be carrying a residual of 1,000 cc Dependent blad- 
dei drainage ivas reinstituted for another week A repeat tnal of voidmg indi¬ 
cated the patient to be still cariymg a large residual urine Therapy mth urecho¬ 
hne \\ as initiated but then changed to neostigmine when the supply of urechohne 
ran out The patient v as given 2 0 rag of neostigmine subcutaneously every 
foui houis for a penod of 2}4. weeks During this time intermittent cathetenza- 
tion re\ ealed a gradual reduction m residual unne to 10 cc after 12 days When 
the neostigmine u^as stopped, the patient continued to imid well without an 
abnormal residual of unne m the bladder 

On oui senuce both of the patients discussed vould have been placed on 
supmpubic cystostom 3 ^ dramage prior to the present investigation of the cholin¬ 
ergic drugs And they v ould have been kept on drainage until they demonstrated 
satisfactorj^ empt 3 nng of their bladders, this might have involved months The 
obsenmtion that atonic bladders can be benefited by prolonged cholinergic 
therap 3 ^ has been made previously^ by’^ Stair,’® Lee’® and Dodson The point to he 
emphasized about urechohne therapy ts that the medication must be giien in an 
adequate dose It is true that younger indi^ iduals are more sensitn e to urecholme 
than the older age group and may require a smaller dose than 10 mg subcu¬ 
taneously It is believed, hm\e\er, that the full dose should be gnen initially to 
all adults and not lowered unless side-reactions are too marked With the dosage 

” Dodson, A I and Gdbert, D R A comparative studj of the paraswnpa 

tlictico mimetic drugs on the unnarj bladder South Surg , 16 812, 19o0 
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ad\ ocated all patients xvill demonstrate siveatmg, lacnmation and perhaps some 
gastromtestmal complamts, these s^miptoms are less prominent on the oral form 
of urechohne A few days of discomfort for the patient on the parenteral form of 
urechohne is a small price to paj for the a\ oidance of an operation and months 
of unnan dramage Incidentallj', urechohne has been used m preference to other 
chohnergic agents because it is said to ha\ e the widest margm of safety of the 
most potent chohnergic drugs 

The followmg regimen of urecholme therap3 has been found to be veiy' satis- 
facton- Imtialli the patient is placed on 10 mg of urechohne subcutaneousl} 

11 d The parenteral form of therapi is continued for 2-3 da\ s If the patient 
appears to respond to the treatment, the oral urechohne is substituted for the 
parenteral form The oral dose is 50 mg 11 d At the start of therap}' the patient 
should be catheten^ed for residual unne e\ en- 24-48 hours A tnal of i oidmg 
without urechohne therap\ can be made when the patient has had a residual 
unne of 30 cc or less for fi\ e daj s If the patient demonstrates too great a re¬ 
sponse to 10 mg of urechohne subcutaneously, then the dose can be reduced to 
7 mg Ivlost of the patients can tolerate the 50 mg oral dose without (hfficult}’ 

COXCLTTSIONS 

Adrenoh-tic, adrenergic and antihistammic substances ha\ e no effect on un¬ 
nan bladder or sphmcter function 

The anticholmergic drugs (atropme, banthme) block transmission of motor 
impulses to the bladder and thus tend to inhibit detrusor actinty 

The chohnergic drugs (urechohne, neostigmme) accentuate the effect of the 
motor impulses on the detrusor and cause mcreased i oidmg contractions 

None of the drugs tested m a single dose had am effect on inherent bladder 
tomciti 

ClmicaU\, banthme can be used to control bladders with umnhibited con¬ 
tractions 

T’rechohne m practice is i en effectn e m mitiatmg mictuntion and reducing 
residual unne m a i aneti of nonobstructu e urmaia- disturbances pronded the 
drug IS gn en m an adequate amount for an appropnate penod of tmie 
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FURTHER OBSERVATIONS ON EXCRETORY CYSTOJMETRY 

A ESTIN COftlARR 

From the Paraplegia Service F A Ho^ital, Long Beach, Calif , and the Department of 
Surgery (Urology), School of Medicine, College of Medical Evangelists, Los Angeles, Calif 

In a previous study performed upon spinal cord injury patients, the results of 
retrogiade and excretory cystometrj'^ w ere compared The follomng obsen ations 
were made upon upper motor neuron bladders 1) Truer (higher) capacity values 
were disclosed with the excretory rather than mth the retrograde method, 2) 
the base line, mdicatmg detrusor tone, was higher as a rule mth the i etrograde 
method than mth the excretoiy method, 3) the abihty of the detrusor to eject the 
cathetei v as greater mth the retrograde method, tending to rmslead by shomng 
seemingly better bladder function than the excretoiy method, 4) in patients mth 
lesions above the msceral sympathetic outflow, the retrograde method elicited a 
hypertensive blood pressure response at lower volumes than the excretory 
method The follomng observations n ere made upon Ion er motor neuron blad¬ 
ders There were no marked differences m either method of cystometiy in regard 
to capacity, detrusor tone or bladder balance 

Since only a fev patients of the original study v ere catheter-free at the time of 
the report, the purpose of this study was to follow a group of patients foi a longer 
period of time in order to 1) learn what pattern relationships existed between 
retrograde and excretory cystometry, 2) leain w'hat the pattern relationships 
were just pnor to becoming catheter-free as a method of better prognosticating 
the future of an imbalanced bladder, 3) learn if excretor}^ cystometry is of value 
among hypocapacity bladders, 4) learn if permitting the bladder to fill up to 1000 
cc during a two-hour excretory cystometrj^ period mil pi event automaticity be¬ 
cause of overdistention, and 5) learn how the catheter-free states were obtained 
and the length of tmie inquired 

MATERIAL AND METHODS 

Fifty-two patients wnth traumatic cord lesions weie studied Forty-eight 
patients had upper motor neuron bladders, whereas foui had lower motor neuron 
bladders Among the upper motoi neuron bladdeis weie eighteen complete 
cervical lesions, eight incomplete cervical lesions, two complete thoracic 1-6 
lesions, two incomplete thoracic 1-6 lesions, nine complete thoracic 7-12 lesions, 
three incomplete thoracic 7-12 lesions, five complete lumbar lesions and one 
incomplete lumbar lesion Among the lower motoi neuron bladders were one 
complete thoracic 8 lesion, two complete lumbar lesions, and one incomplete 
lumbar lesion 

None of the patients studied were in spinal shock 

Excretor}’' cjstometij’^ was usuallj performed fiist, followed bi retrograde 
cistometrj wnthm daj^s later Both methods were performed routmelj 
eierv 3-4 weeks wnth exceptions due to lUness, uik ooperatu eness on the part of 
the patient or cancellations due to other emergenci w ork 

■Accepted for publication October 3 1957 
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Techmque of performing cj stometrj’^ n as as follows 

Retrograde cj stometrj^ n as performed usmg a size 20 n histle tip catheter after 
the bladder had been emptied The Y tube was attached to the catheter, from 
one hmb of the Y tube, the tubing led to the Lewis cj stometer Through the 
other hmb of the Y tube, distilled n ater at room temperature entered m a con- 
tmuous flon at the rate of 25 cc per nunute This instillation was tenmnated 
either bi a detrusor contraction nhich ejected the catheter, autonomic hj-per- 
reflexia, manifested by blood pressure hjpertension or at a i olume of 400 cc 
Excreton c 3 Stonietr}" mth a n histle tip catheter i\as performed as foUons 
The patient was instructed to drmk one glass of n ater hourlj from 6 00 a m 
untd the scheduled tune for cystometn The flmd intake nas contmued during 
cj stometn A size 20 whistle tip urethral catheter was gentlj mtroduced and the 
bladder i\ as emptied Strain, Cred4, or other extrmsic methods were not used to 
empti the bladder smce this might set off reflex actmty Yhth its tip m the 
bladder the catheter was then connected to the Lems cj^stometer m the usual 
manner The intravesical i olume w as supphed bj the patient’s excreted unne 
Sufficient tune was allowed for stabihzation before the im estigation was started 
in order to ai oid the recordmg of responses caused bj such stunuh as change of 
catheters, monng the patient to the testmg room, transferrmg the patient from 
the guemei to the cystoscopj^ table, and the like (The procedure should be 
preferablj done at the bedside ) Cj stometrj'- was contmued untd the catheter was 
ejected, but it was ter min ated after two hours, if the catheter was ejected bj’’ a 
1 oiding contraction of the detrusor, or if a hjpertensii e autonomic response was 
noted 

RESULTS 

Four hundred cubic centimeters were accepted as normal capacity m this 
stud} 

One hundred three retrograde and excretor}' c}stometr} combmations were 
renewed among the patients with upper motor neuron bladders The foUowmg 
patterns were obsem ed 28 showed capacities below 400 cc m both t}pes of 
c} stometr} , 27 showed capacities below 400 cc with retrograde c} stometry and 
capacities aboie 400 cc with excretor}’^ c} stometry, 48 showed capacities above 
400 cc m both t}pes of c} stometr} Included m these patterns are also those 
patients with autonomic hiqierreflexia Only one pattern was found among the 
lower motor neuron bladders, nameh, capacities aboce 400 cc m both tempos 

The foUowmg capacit} patterns of retrograde and excretorj c} stometr} were 
found among 23 patients wuth upper motor neurons just pnor to becoming 
catheter-free Nine patients showed capacities below 400 cc with retrograde and 
excretori c}stometr} Ten patients showed capacities below 400 cc with retro¬ 
grade and aboi e 400 cc wrth excreton ci stometr} The patterns of eight patients 
were unknown Prior to becommg catheter-free, the patients with lower motor 
neuron bladders showed hipercapaciti in both the retrograde and excreton 
methods 

The tests showed that in the group of patients wnth a capaciti below 400 cc 
with both retrograde and excreton cistometn, in all except one mstance the 
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capacity was greatei mth excretory cystometiy, this difference in capacity 
ranged from 30 cc to 290 cc 

Twelve of the 31 patients became automatic despite the elevated capacities 
which were found at one time or another durmg the routine testing of tv o hour 
excretoiy cystometry The capacities ranged from above 400 cc to over 1000 cc 
Among the group of patients ivith uppei motor neuron bladders 17 became 
catheter-free spontaneously irithin four to 26 months follomng injurj’^ Ten 
patients became catheter-free following various blocking procedures mthin five 
to 24 months Four patients became catheter-free by means of transurethral 
resection ivithm 11 to 30 months 

Among the lower motor neuron bladders 2 patients became cathetei-free 
spontaneously three and six months after injury One patient became catheter- 
free 11 months after injury by means of transurethral resection 

Completeness or incompleteness of the spinal coi d lesion did not seem to play 
a lole in this senes of cases 


DISCUSSION 

Obviously, the patterns found depended on the time smce injury During spinal 
shock hypercapacity with hypotomcity of the detiusoi is anticipated The 
ice M ater test of Bors vnll mdicate when the autononuc innervation of the bladder 
is out of shock, despite a positive ice nater test many of the cases in this senes 
displayed hypercapacity and hypotomcity of the detrusor with both types of 
cystometry This only shows that the stimulus of an extrinsic (distilled n ater) or 
mtnnsic (urine) mcrement is far smaller than that of the ice v ater This study 
has furthermore again show n that upper motor neuron bladders m patients mth 
similar neurological levels will not necessanly follow a comparable pattern on 
cystometry A4any imbalanced bladders ivill show a hypocapacity soon after 
spinal shock has disappeared and this will persist for indefimte penods with both 
types of cystometry, per contra, other patients will show hjpercapacit}' for 
indefinite penods For example, m this group there was a patient with a com¬ 
plete cenical lesion who had hypocapacity with both types of cj^stometry for 
over two years and remained imbalanced, whereas another patient with a 
comparable level show ed hypercapacity for over three years and also remained 
imbalanced 

This study verifies the fact that upper motor neuron bladders show less 
capacit}" with the retrograde than with the excretoij" method This appears 
qmte understandable because the retrogradelj’’ instilled water acts as a more 
pow erful and qmck stroke of the reflex hammer m eliciting the bladder jerk than 
does the gradual and more phj’^siologic increment of the excreted urine This 
marked difference m capacity is absent in patients with lower motor neuron 
bladders Since truer capacities are found with cxcretorj’^ cj'stomctrj, spinal 
anesthesia has become less important in order to test bladder capacities Al¬ 
though truer capacities can be obtained with excretoo^ than with retiograde 
methods, the phj'siologic capacitjq unimpeded by the siimulus of the indwelling 
catheter, can be determined oiilj at the bedside when the urinan rc'-idua is 
tested 
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Although it IS known that bladder changes may occur fi om day 
thought that adequate results could be obtamed if excretorj' a 
cj stometncs were done three to four weeks apart 
Fourteen of the 31 catheter-free patients showed hjqiocapacitj iv 
and h3q3ercapacitj'’ with excretorj' just prior to developing reflex 
of the 31 patients showed hjqiocapacitj'' inth both methods, althou: 
31 patients shoved hjqiercapacity mth both methods, these result 
utihzed for deYuous reasons, if one wanted to be accurate The t: 
apparent, namelj, the patients mth upper motor neuron bladders 
hiqiocapacity with the retrograde cj^stometry became catheter-fr( 
It must be re-emphasized that while cystometry is a Yaluabh 
must compare its findmgs with the results of the capacitj'-residua 
performed without a catheter and at the bedside The importance i 
stmiulus is illustrated bj' the example of a patient mth a complete 
of 27 months’ duration In spite of hjqiocapacity vath both types 
which has not changed smce the onset, he displays hjqiercapacity 
residual test 

Each bladder will develop its owii“mtruisic phj'siologic capacit 
we hai e no control One patient m this senes displayed a 55 cc 
retrograde and an 85 cc capacitj vnth excretory cystometrj’-, yet 
catheter-free state reveals a 580 cc capacity Another patient si 
capacity with both types of cj'stometrj’^, his balanced automatic b 
a capacity of 240 cc Therefore, it is mcorrect to presume, as manj' 
balanced reflex bladders shov hypocapacity, per contra, true lov er 
bladders shov bypercapacitj' with aU methods of study 
Although hypocapacity mai be present with both retrograde 
cjstometry, relatuety larger capacities are found with the excn 
This is important for the prescnption of drugs which could be ill 
rehed exclusively on retrograde cj'stometrj’' 

The question of time has arisen, are two hours too long a penoc 
CJ stometrj because of possible oi erdistention? This can be refutr 
tions that 1) e\en then when a one-hour bedside residual was tesi 
were found, the bladder function became ne\ ertheless reflex, and tl 
which ranged from 600 cc to 1000 cc dunng excretorj'^ cj^stometrj^ d 
the deielopment of reflex function To perform a two-hour resid 
unbalanced bladder at the bedside wathout a catheter would pro 
gerous because of o\erdistention, but two-hour excretorj cj^stc 
haps less dangerous since the ejection of the catheter indicates to tl 
empty the bladder unmediatelj 

The \ alues of or erdistention are relatu e and depend on the pa 
of the neurogenic bladder, a i olume of 400 cc maj be m erdistent 
the mtnnsic capaciti but a i olume of 900 cc is not oi erchstention 
at that stage is 1500 cc Howeier, since we cannot know or pr 
capacitj at anj particular period, it is adnsable not to exceed am 
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spontaneously, 10 by means of various blocking procedures, and 4 by trans¬ 
urethral resection It is mteresting that only four required surgery vhereas 27 
became automatic ivith conservative care vathm four to 26 months Yet, as late ns 
30 months after mjury, transurethral resection rendered one bladder automatic 
It IS notev orthj'^ that these bladders became automatic vnthout bladder training 
or tidal drainage 


SUMMARY 

Fifty-tvo patients vith traumatic cord lesions vere submitted to both retro¬ 
grade and excretory cystometry 

The value of excretory cystometry, as reported orignally and enumerated in 
the introductory remarks, has proven to be valid also m a larger number of cases 
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STUDIES OF THE NATUTIE OF PAHOXYSALAL HYPERTENSION IN 

PARAPLEGICS 


NOKNIAN B HODGSON a\d JAjMES A WOOD 

From the Department of Surgery, Section of Urology, and the Department of Medicine, Uni¬ 
versity of Michigan Hospital, Ann Arbor, Mich 

In 1917 Head and Riddoch, in tbeir classical study of World War I para¬ 
plegics, descnbed paroxj^smal hj’peractne autonomic reflexes occurring ivitb 
bladder distention in those patients watb lesions ui tbe lugb dorsal or cemcal 
cord 

Subsequent mvestigations ba\e shown that paroxjsmal hjqiertension occurs 
in at least So per cent (Bors) of paraplegics noth lesions above the lea el of D5 
It IS produced most regularly b 3 ’' bladder distention, but bowel distension, or a 
aanety of other st imuli belov the lea el of the lesion can hkeaaase precipitate 
an attack For paroxysmal hj^iertension to occur the lesion must be aboa e the 
major splanchme outflow The usual loaaest lesion has thus been at D5 although 
lea els of D6 and D7 haa e been reported (Schumacher and Guthne) 

The reaction m the autonomic neramus S 3 'stem is analogous to somatic h 3 q)er- 
reflexia in which sea ere stnated muscle spasms occur because of interruption 
by transverse m 3 '^ehtis of regulator 3 ' pathaa a 3 '^s from higher centers 
The authors became mterested m this problem in April 1956 when consulta¬ 
tion was requested to ea aluate the unnao’' status of a paraplegic at the Ann 
Arbor Veterans Hospital This 21 - 3 ^ear-old bo 3 " (F\V AAA'^AH 13507) had 
sustained a fracture dislocation of C4 on C5 m an automobile accident four 
months prior to admission At that time a lammectom 3 ' disclosed sea ere damage 
to the nght ade of the cord and contusions of the left 

VTien first seen b 3 ’ the consultant the patient aa ns complaimng bitterly of a 
headache Ph 3 ’^sical exammation shoaaed profuse sweating, patch 3 eradhema 
and goose puuples oaer the face, arms, and upper chest The blood pressure 
aaas found to be 230/140 aanth a pulse rate of 40 The bladder aaas distended 
Decompression of the bladder resulted m an immediate diasppearance of all 
of the signs and s 3 'mptoms a\ith a return of the blood pressure to nomiotensia^e 
lea els 

The present behef is that this reaction represents an uncontrolled samipathetic 
outfloaa The present studa aaas conducted m an effort to determine the parts 
pla 3 ed b 3 the sampathetic nera ous sa stem and the adrenals in the production 
of paro\ 3 smal h3T3ertension Renal hemod3Tiamics aaere also maestigated m 
one patient aaho underaaent urinar 3 ileostoma 


aiaTEnnans axo aiETuons 


The subjects aaere eight a era co-operatiae paraplegics All of then- lesions 
aaere betaaeen C5 and Dl, and all aaere traumatic in origin Bladder distention 
aaas used to produce parox-asmal ha-pertension Rectal di^itention and pennheral 
stimuli aaere found to be unreliable or unaaorkable 


Read at annual mcetmK of North Central Section of Ajnencan TTr^io i . 

Mackinac Island Mich \upust 20-11 1957 xmencan Lfrological tssoeiation, 
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RENAL CIRCULATION IN AUTONOMIC HTPERREFLEXIA 
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Fig 1 H 37 )ertension v as produced at 1 00 p m Renal plasma flow was measured by 
PAH excretion Filtration rate was determined bj' inulin excretion 

The patients ■nere placed on urethral catheter and their bladders distended 
Tvith fluid until hj’pertension as produced * Serial blood pressures and pulses 
Here taken at 30 second intervals in slv patients while the pofygraph was used 
in tHo subjects When a hypertensive plateau was established, drugs tv ere in¬ 
jected parenterally in an effort to reduce the blood pressure The drugs used 
weie the adrenolytic agents regitme (5 and 10 mg mtravenousljO and benodame 
(20 mg intiavenously) and the ganghomc blocking agent hexamethonium 
(25 mg intravenously) 

The urmaiy excretion of the bieakdown products of adrenalin and noradren- 
ahn, catechol ammes was measmed in seven patients Urines Here collected 
befoie, during, and after episodes of paroxysmal hypertension Catechol ammes 
Here measuied by the fluorescent techmques of ’\''on Euler and Weil-Malherbe 

Renal plasma floH, measured by PAH, clearance, and glomerular filtration 
rate, estimated by muhn clearance, Here used to determme changes in renal 
djmamics durmg the lypertensive episode in one patient inth a urmary 
ileostoni}^ Renal studies were not done on the other paraplegics because it was 
not possible to distend the bladder to produce the hj’pertension and simultane- 
ousW collect unne for clearance deterrmnations 

HESULTS 

The adrenolj'tic agents, benodame and regitme, had no effect on the blood 
pressuie, or sweating, flushing, and headache occurnng dunng the hyperten- 
sne episode m any of the patients The urinarj’^ axcretion of catechol aminos 
H as unchanged during the periods of elevated blood pressure f 

* The rate of filling made no difference in the response so about 150 drops per minute 
Has used „ , , „ 

t All baselines were within the normal 10 to 100 micrograms per 24 Iiouin and minor 
fluctuations occurred within thib range dunng h\'pertension 
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Hexamethomiim, the ganghomc blocking agent, howei er, lowered the blood 
pressure to normal lei els and reheied the signs and symptoms m all of the 
paraplegics 

The renal function studies (fig 1) demonstrated a marked decrease in renal 
plasma fioi\ and glomerular filtration rate durmg parovAsmal hi-pertension 
m the one patient studied * 


CON'CLESIOXS 

The results of these studies indicate that the sjunpathefac nenous si stem 
plai s the pnmarj role m the production and maintamance of paroxi smal hi-per- 
tenaon m paraplegics This finding is in accord with the studies of Kunuck, 
Thompson and Witham, and Schumacher and Guthne The adrenals apparently 
do not participate m the hi-peractii e autonomic response The kidnev function 
studies demonstrate mduectly the i asoconstnction of the renal i essels durmg 
the hi-pertensii e period 
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SPINAL CORD INJURY EARLY UROLOGICAL TREATMENT 

GEORGE C PRATHER 

The xirological program immediately foUoinng spinal cord mjuiy is someiihat 
standardized at present and I offer nothing neii The time penod covered by 
my paper begins ivithin tvelve hours after mjury and continues for at least sl\ 
months in those nho have a severe mjui^^ The procedures which are not infre¬ 
quently reqmred for ultimate optimum rehabihtation at a later penod of reco\ - 
ery will be descnbed by others m this symposium 

It IS dunng the early penod after spmal cord mjui^’' that w e endeavor to protect 
the unnary tract from comphcations and thus try to facilitate maximum phys¬ 
iological recoi'ery In our efforts to protect the unnaiy apparatus from con¬ 
ditions prone to those mcapacitated by paralysis, and from errors or accidents 
w hicli can so easily be produced by misunderstanding the pnnciples and tech- 
mques mvolved, we naturally should think of the whole unnary tract We 
should stnve to prevent stone formation and infection m the bdneys We should 
be aware of iesicoureteral reflux if it is present m order to avoid any form of 
bladder program that might contnbute to renal woes We should care for the 
bladder m a manner which will attempt to avoid stone formation, intramural 
infection or adverse change in capacity We should take every possible precaution 
to prevent urethral comphcations which delay maximum recovery Thus, each 
and ei eiy^ time we see our paraplegic patient w e tiy to visualize the status and 
condition of the whole unnary tract, even though at times it seems impossible 
to understand the details of the vanous physiological processes which are taking 
place or fail to take place 

Now, to transfer from the ideahstic picture to the practical program, our 
immediate objective is to place the bladder on drainage and obtain certain 
base line data as soon as the general condition of the patient permits 

A 16F soft rubber balloon catheter seems best in size and type for the average 
adult After stenle cathetenzation, m order to empty^ all of the unne from the 
bladder, the catheter can be connected to a stenle closed drainage and irngation 
sy^stem to pemut penodic manual imgation of the bladder every four hours, 
using 100-150 cc phy^siological saline solution for an irngating medium This 
will produce a cleansing action and after a fashion simulate at least a transient, 
partial distention of the bladder Why^ saline as an irngating solution? It is 
nonimtatmg and I do not know of a better medium for routme use 

vShortly one can consider the desirabihty of some form of tidal drainage If 
proper eqmpment and proper personnel are at hand I bcliei e the automatic 
sy stem may be used wnth satisfaction, although personally' I ha% e ne\ er been 
connneed that true tidal drainage is necessanly' contnbutory' toward maximum 
recoi ery of bladder function 

If it IS necessary to den^^ some type of tidal apparatus and if the attendants 

Read it annual meeting of American A‘^sociation of Genito Unnarj Surgeons, Hot 
Springs, t a Mai 1-3, 1957 


722 



SPINAL CORD IN’JtIRT EARLA UROLOGICAL TREATHEVT 


723 


are not familiar inth the mtncacies and caprices of this S 3 '^stem, I deem it far 
safer to rely on the simple closed S 3 ^stem ivith manual control of irrigation 
Certaml}^ m cnohan hfe, one should not go directlj^ to suprapubic C} stotoniy 
The extent of the spmal cord mjur}'^ cannot be immediately foretold The patient 
ma}^ have considerable systenuc shock There ma 3 ^ be considerable abdonunal 
distention from deus The neurosurgeon ma 3 ’’ be busy with spinal punctures or 
surgical procedures A catheter will dram the unne efFectivel 3 ’’ and a clean bladder 
can be mamtamed without the additional risk of a surgical procedure 
Although now i\ eU known, it seems \nse to stress the use of a soft and small 
urethral catheter Just as pressure on the skin o\ er bon 3 ’' prominences of a par¬ 
alyzed person qmckl 3 ^ leads to necrosis m that area, a too large or a too ngid 
catheter no doubt will contnbute to pressure necrosis at the penoscrotal angle, 
a penurethral abscess, urethral fistula and perhaps urethral diierticulum If 
the proponents of catheter drainage m the paraplegic patient are to vun over 
those who fai or suprapubic dramage, urethral and scrotal sepsis must be kept 
at a I ery low mcidence Great care mth stenht 3 ' at the time of catheterization 
or change of catheters, and the smallness and softness of the catheter wiU help 
to ai Old distressmg comphcations 

One often reads “the catheter should be changed ei ei^^ sei en to ten da 3 s ” 
That may be good adiuce if there is a tendenc 3 ton ard encrustation However, 
I prefer mdmdual consideration of said catheter, leanng it m place as long as it 
appears to dram and ungate efficientl 3 ’- If a catheter mil function properl 3 for 
tn 0 to three n eeks, let us ai oid more frequent mampulation Should a catheter 
be left m place mthout changmg for longer than perhaps three iveeks? Probabl 3 ’- 
not, because of the tendenc 3 ' for eggshell-hke stone deposit to form on the outside 
of the balloon part of the catheter m some mdividuals 
Let us assume that the patient has sumved the mitial stress and shock of 
his accident and that a few weeks have gone b 3 ^ It is tune non to t hink- of ob- 
tammg base hne data m regard to the urmar 3 ’- tract, information nhich mU be 
extremel 3 ’^ helpful m the diagnosis and treatment of problems m the future 
Information most desired is degree of tone and extent of detrusor actint 3 if 
present, presence or absence of ureterovesical reflux, and the status of the upper 
urmary tract 

The much debated C 3 stometnc detenmnation needs discussion All mil agree 
that mdmdual determinations can be difficult to axplam or classif 3 and 3 et it is 
probably our best method of estunatmg the presence or absence of detrusor 
activit 3 and tone The exammation will not teU the exammer which patient wfll 
be able to void because there are other factors m the region of the bladder neck 
and external sphmcter muscle which have unportance m the act of urmation 
Howeier, the test should indicate which bladders have a chance of perfomimg 
wnth reasonable efficienc 3 " if obstructne elements are not an mipedunent 
Cystometrograms-^nal m a sense-^Ione b 3 the same person and with the 
same techmque ever 3 two to three weeks are likely to be more informatiie than 
one single axammation It is the change or endence of return of detrumr actnnt 
which leads to encouragement and elation Likemse continued hj-potomri^ 



TitE JOCBNAt. OF UbOLOQI 
Vol 79, No 4 Apnl 1958 
PnnUd xn U S \ 


SPINAL CORD INJURY EARLY UROLOGICAL TREATMENT 

GEORGE C PRATHER 

The urological progiam immediately followmg spinal cord mjur>^ is somewhat 
standardized at present and I offer nothing nen The time period covered by 
nij'^ paper begins within tiielve hours after mjurj’’ and continues for at least six 
months m those who hav^e a sev’^ere injurj”^ The procedures which are not infre¬ 
quently requiied for ultimate optimum rehabibtation at a later penod of recov¬ 
ery will be descnbed b}" others in this sjunposium 

It IS dunng the early period after spmal cord injur 3 ’’ that vv e endeav'’or to protect 
the unnaiy tiact from comphcations and thus ti^^ to facilitate maximum phys¬ 
iological recov evy In our efforts to protect the unnarj’’ apparatus from con¬ 
ditions prone to those incapacitated by pamlysis, and from errors or accidents 
vvluch can so easily be pioduced by misunderstanding the principles and tech- 
mques invoh^ed, vve naturally should think of the whole urmaiy tract We 
should stiive to prev^ent stone formation and infection in the kidneys We should 
be aware of wesicoureteral reflux if it is present m order to avmid any form of 
bladder program that nught coutnbute to renal woes We should care for the 
bladder m a manner w'iuch will attempt to avmid stone formation, intramural 
lufectiou or adv erse change m capacity We should take ev ery possible precaution 
to prev'^ent uretliral comphcations which delay maximum recov'erj" Thus, each 
and every tmie we see our paraplegic patient we try to vasuahze the status and 
condition of the w hole urinar}'- tract, even though at times it seems impossible 
to understand the details of the vmnous phvmological processes w Inch are taking 
place 01 fail to take place 

Now, to transfei from the idealistic picture to the practical program, our 
mimediate objectiv^e is to place the bladder on drainage and obtain certain 
base line data as soon as the geneial condition of the patient permits 

A 16F soft lubber balloon catheter seems best m size and t 3 q)e for the average 
adult After steiile cathetenzation, m order to empty all of the urine from the 
bladdei, the cathetei can be connected to a sterile closed diainage and irrigation 
system to peinut penodic manual irrigation of the bladder ev^ei^-^ four hours, 
using 100-150 cc physiological saline solution for an irngating medium This 
wall produce a cleansing action and after a fashion simulate at least a transient, 
partial distention of the bladder Why sahne as an iirigating solution? It is 
nonirntating and I do not know of a better medium for routme use 

Shortly one can consider the desu-abihty of some form of tidal drainage If 
proper eqmpment and proper personnel are at hand I behev^e the automatic 
sj’'stem maj'' be used wath satisfaction, although personaUj'^ I hav^e nev^er been 
convmced that true tidal drainage is necessanlj^ contributory toward maximum 
lecov^er}^ of bladder function 

If it is necessaiy to devase some type of tidal apparatus and if the attendants 
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are not familiar Math the mtncacies and caprices of this S 3 stem, I deem it far 
safer to rely on the simple closed S 3 ’^stem Math manual control of irrigation 
Certaml 3 '- ui ciiahan hfe, one should not go directl 3 ’' to suprapubic C 3 stotom 3 ’^ 
The extent of the spmal cord mjur}^ cannot be immediatel}’^ foretold The patient 
ma 3 ^ have considerable S 3 'stemic shock There ma}^ be considerable abdoimnal 
distention from ileus The neurosurgeon ma}’- be bus}’’ vath spmal punctures or 
surgical procedures A catheter wiU dram the unne effectii el}’’ and a clean bladder 
cAin be mamtamed vathout the additional nsk of a surgical procedure 
Although noM veil knovai, it seems wase to stress the use of a soft and small 
urethral catheter Just as pressure on the skm o\ er bony prommences of a par- 
al}zed person qmckly leads to necrosis m that area, a too large or a too ngid 
catheter no doubt will contnbute to pressure necrosis at the penoscrotal angle, 
a penurethral abscess, urethral fistula and perhaps urethral dnerticulum If 
the proponents of catheter drainage m the paraplegic patient are to ■mn over 
those who fai or suprapubic drainage, urethral and scrotal sepsis must be kept 
at a 1 er}"^ lov mcidence Great care with sterility at the time of catheterization 
or change of catheters, and the smallness and softness of the catheter -wiU help 
to avoid distressing comphcations 

One often reads “the catheter should be changed eier}’’ se\en to ten da}S ” 
That may be good adnce if there is a tendenc} tov ard encrustation How e\ er, 
I prefer mdmdual consideration of said catheter, leanng it m place as long as it 
appears to dram and irrigate efficiently If a catheter wiU function properl} for 
two to three weeks, let us avoid more frequent manipulation Should a catheter 
be left m place without changmg for longer than perhaps three weeks? Probabl}’’ 
not, because of the tendency for eggshell-hke stone deposit to form on the outside 
of the balloon part of the catheter m some mdiinduals 
Let us assume that the patient has sumved the mitial stress and shock of 
his accident and that a few w eeks have gone by It is tune now to think of ob- 
taimng base hue data in regard to the urmar}’^ tract, information vhich will be 
e-rtremely helpful m the diagnosis and treatment of problems in the future 
Information most desired is degree of tone and extent of detrusor actmty if 
present, presence or absence of ureteroA esical reflux, and the status of the upper 
urmary tract 

The much debated c} stometnc determmation needs discussion AU will agree 
that mdiAudual determmations can be difficult to e\-plam or classif} and } et it is 
probably our best method of estimatmg the presence or absence of detrusor 
activit} and tone The exammation wiU not teU the examiner ivhich patient will 
be able to % oid because there are other factors m the region of the bladder neck 
and external sphincter muscle which haie importance m the act of urmation 
Hom ever, the test should indicate which bladders have a chance of perfomung 
with reasonable efficienc} if obstructs e elements are not an mipediment 
C} stometrograms—senal in a sense—done by the same person and with the 
same techmque e\ eix tv o to three m eeks are likely to be more mformatn e than 
one single examination It is the change or ciudence of return of detrusor actmt 
which leads to encouragement and elation Likewise continued h}-potomcity 
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indicates that immediate rehabihtatioii may not be at hand Therefore, let us 
stress penodic cystometrograms as important documents in the program for 
proper care of the paraplegic bladder 

In performing cj^stometric study, I prefer the constant dnp (about 100 drops 
per minute) u ater manometer type of study The examiner, constantly observing 
the level and vanations in the manometer dunng the test and matching the 
patient as a whole, has a far better idea of bladder action than the one who simply 
remews a recording or a chart made by someone else Likemse a constant drip 
filhng of the bladder mil be more physiological than adding flmd by 50 cc in¬ 
crements 

Base hne information concerning the question of ureterovesical reflux and 
the anatonucal condition of the upper unnary tract can be obtained on one tnp 
to the x-ray department Followmg a plain film of the urinary tract a cystogram 
IS done, using a volume of opaque medium to the point of reflex activity of the 
bladdei if detnisor activity is present oi up to 300 cc if the bladder is hypotonic 
These films mil demonstrate reflux up the ureters if it is present After the 
cystogiaphic medium has been emptied from the bladder, an intravenous urogram 
can be done for dehneation of the upper unnary tract 

Thus, in the first feu ueeks after spinal cord injury, basic data pertairung to 
the unnary tiact hai^e been obtained This information mil be valuable to 
compare mth the findings at subsequent examinations 

Because infection and stone formation m the urinary tract are tuo major 
hazards in the life of the paraplegic patient, u hat can u e do to keep these compli¬ 
cations at a nummum? 

Let us mention urinary tract infection first I beheve that it is impossible 
to keep the bladder bacteria-free mth a catheter in place A thick purulent unnary 
condition can usually be avoided however by dihgent care of the tidal or manual 
irngations of the bladder 

We msh to avoid renal infection if possible or avoid major mvolvement if 
present There are many points of view as to the best way to accomphsh this— 
none of them probably lufalhble The follomng is a personal opimon in regard 
to the program which iviU cover some months Firstly, I would not use sulfon¬ 
amide 01 antibiotic medication as a routine prophylactic measure as long as 
there are no chmcal indications of pyelonephritis If a febnle episode develops 
which appears to be caused by renal infection, I would suggest a broad spectrum 
antibiotic without delay for at least a week If response to this medication has 
been satisfactoiy it would then seem reasonable to use a daily mamtenance dose 
(usually one quarter to one half the routme daily quantity for acute pyelone¬ 
phritis) of either an antibiotic or sulfonamide for an indefinite period Experi¬ 
ence mth this type of program has seemed to permit an afebnle course over 
a long period more effectively than a plan m n hich all medication is stopped n hen 
an acute episode appears to be over While it is true that further febrile peri¬ 
ods of renal infection may develop at which time full dosage therapy may be 
required, I favor a continued mamtenance pohcy m the paraplegic or others 
w ho seem to be prone to pyelonephritis 
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Our next consideration is the threat of stone formation in the kidnej’-s Knou n 
prophj lactic measures are firstly, frequent changes in body positions and earl} 
ambulation and secoudlj’’, a laige dadj’’ unnarj’^ output 

The dietarj^ regimen is difhcult to evaluate as it relates to stone formation, 
but the paraplegic patient sometimes has senous over-all metabohc problems 
which must be seriously considered without regard for the unnary tract Measures 
need to be taken to mimmize the wasting of bodj'' tissue All essential nutnents 
are required with emphasis on proteins and a high total calonc intake Thus the 
general problem of nutntion takes precedence over any possible effect on unnar}’' 
stone formation Aluminum gels wdl add to the difficulties of a sluggish intestmal 
tract Dadj^ mtake of salicylates is jmt to be finallj’^ evaluated m the role of a 
stone deterrent 

Thus, a bnef outhne of a program for the care of the unnary tract dunng the 
early stages of recoier 3 ^ followmg spmal cord injurj”^ has been presented j\Ij' 
comments represent personal opimon, not umiersal agreement Future progress 
m this field wiU be recen ed mth heartfelt thanks both b}-- the patient and the 
urologist I look forward to other papers in this symposium which deal with the 
problems of late oi defimtn e rehabihtatiou of the unnar}^ tract 

1180 Beacon Si , Brool hue 46, Mass 
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TREATMENT OF THE CHRONIC PHASE OF CORD BLADDER 

JOHN L EMMETT 

Prom the Scctjon of Urology, Mayo Chmc and Mayo Foundation, Rochester, Mmn 

I propose to discuss the management of patients in nhom acceptable function 
of the bladder has not developed as a result of consei’vative treatment and edu¬ 
cation in lespect to the bladder Mi Norman Gibbon tells me that approximately 
25 per cent of the paiaplegic patients on the sei vice at Southport Paraplegic Cen¬ 
ter are of this group Talbot suggested the same figuie Comarr (1957) was more 
pessumstic He reported that of 180 paraplegic patients only 36 (20 per cent) 
became catheter-free as a result of consen’-ative treatment nnth eithei straight 
or tidal drainage and trammg of the bladder At any rate, v e all knov that there 
are plent}’’ of patients in this categorj' nho need help This discussion vill not 
be Imnted to traumatic paraplegia, but mil also include “medical” lesions of the 
central nenmus sj'stem vhicli confront the urologist m private practice 

The three mam problems of the chronic phase of cord bladder are 1) persistence 
of substantial amounts of residual unne, 2) lack of socially acceptable uri¬ 
nary control, and 3) vesicoureteral leflux, mth deterioration of the upper part 
of the unnary tract (which occurs m 25 to 50 per cent of pamplegic persons) I 
shall bneflj^ discuss the first tv o Dr Bunts mil discuss the third 

LOWER MOTOR NEURON LESIONS 

Broadly speaking, the so-called spastic unnary tract of the upper molar new on 
lesion causes the most trouble The so-called flaccid unnary tract of the lower 
motor neuron lesion gives the least trouble and is more amenable to treatment 
As a dramatic example of the latter statement, I refer 3 mu to the published expe- 
nences of Dr CoUin S MacCart 3 ’- concerning “selective cordectomy ” For the 
puiTiose of ehnnnatmg severe disabhng contractures of the Ion er extremities in 
completely paraplegic persons who had lesions m the rmddle or high thoracic part 
of the spinal cord which made nursmg care difficult, he removed the entire cord 
below the level of the lesion This of course converted the condition fiom an 
upper to a lower motor neuron lesion The postoperative urologic status of those 
patients was mterestmg Most had ver 3 '- satisfactory vesical function They were 
able to void at will every three to five hours mth abdominal strammg or manual 
Cred6 expression, or both, they could empty the bladder completeb'^ and mth 
httle or no leakage of unne between voidings, unless they were engagmg m some 
strenuous exercise mvohnng marked strammg mth a moderate^'' full bladder 
In a few cases, transurethral resection of the vesical neck was necessar 3 ^ to ac- 
comphsh this result 

How does one explain this satisfactory'- vesical function? Apparently, the 
denenrated external sphmcter and vesical neck have enough passive resistance to 
prevent leakage of unne—and yet are weak enough to allow complete evacuation 
of urme mth strammg and manual Cred6 expression It is now generally agreed 

Read at annual meeting of American Association of Genito-Urinarj Surgeons, Hot 
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that the cord bladder of the lower motor neuron lesion hes exclusii ely m the 
province of transurethral resection Xer\ e blocks and sections are not indicated, 
for all nenes semng lesical funcbon should be paralj'zed (except m imusual 
cases m which “spottj ’’—mixed—or mcomplete lesions are present) When neces- 
sar\, transurethral resection should gii e good results m a high percentage of 
cases So far as this paper is concerned, it should he remembered that we are usmg 
Bors’ cntena to proie a loner motor neuron lesion, namel 3 , a relaxed anal 
Ephmcter and absent bulbocai emosus and anal reflexes 

UPPER MOTOR NTEUROX LESION'S 

Let US now turn our attention to the so-caUed spastic urmarj' tract of the 
upper motor neuron lesion SpasticiU (and accompan 3 Tng h 3 'pertroph 3 ) ma 3 
mi oh e an 3 or aU of the followmg structures 1) detrusor musculature, 2) i esical 
neck, 3) prostatic urethra, and 4) the external urethral sptuncter What is the 
cause of this spasticit 3 ? In the (stnated) external sphtncier it is the typical re¬ 
sponse of stnated muscle to an upper motor neuron lesion and can, of course, 
lan in degree of seient 3 ' In the presence of tnioliement of the detrusor inuscida- 
tiire, i esical necl, and prostatic urethra, the smooth-muscle component of these 
structures apparent^ is afiiected b 3 abnormal, pathologic stimuh ongmating 
m the sacral part of the spmal cord which probabl 3 result from lack of control of 
higher centers Moreoi er, these impulses nia 3 be “aided and abetted” and in¬ 
creased m frequenc 3 and irregulantv b 3 ' reflex stimulation from spastic muscles 
of the penneum and loii er extremities 

There is still another factor mi oh ed It has been shown chmcall 3 b 3 Bors and 
associates and anatonucalli b 3 Beneienti and Marshall that stnated muscle 
fibers ansmg from the external sphmcter are mterti\-med with the smooth muscle 
of the prostatic urethra and 1 esical neck (especiall 3 the antenor half) These 
stnated muscle fibers of course would take part m the spasticit 3 , for the same 
reason as that gn en for the external sphmcter 

TREATMEXT 

The chief ami in treatment is to reduce or to ehmmate spasticiti and hi-per- 
toniciti of the detrusor musculature, i esical neck, prostatic urethra and 
external urethral sphmcter Therapeutic procedures which are ai ailable mclude 
1) transurethral resection (of both the i esical neck and prostatic urethra), 2) 
nene sectiomng (section of the pudendal nene and ^leuousla’s difi'erential 
sacral neurotomi ), 3) subarachnoid injection of alcohol (Sheldon and Bors) or 
selectii e cordectomi (MacCarti) and 4) denen ation of the bladder bi section of 
the peine nenes (nem engentes) as desenbed bi Leadbetter and Shaffer 
(1955) The^e lanous procedures should be considered complementan rather 
than compctitiic For instance, a combmation of transurethral resection and 
nen e block often mil accomplish better results than cither procedure used alone 
How can one decide ulncli procedure to use in a gnen case’ The first step m 
making mch a decision is to anahze just what each procedure can be exmected 
to accomplish Let us bncfli consider each procedure from this pomt of neu 
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Subarachnoid injection of alcohol, selective cordeclomy These are “radical” 
procedures -which Mill completelj’- convert an upper motor neuron lesion to a loiver 
motor neuron lesion (including production of complete, flaccid paralysis of the 
loner extremities) The procedures of course nould be used onli m the presence 
of complete, permanent lesions m nhich there is no hope of recoi ery for the cord, 
and usually as a last resort nhen other procedures hai e faded These procedures 
are especially mdicated for patients who haie troublesome spastic contractures 
of the loiver extremities nhich greatly complicate nursmg care As prenouslj 
mentioned under the heading of “loner motor neuron lesions,” transurethral 
resection also mil be necessarj’^ m some cases, dependmg upon the degree of 
muscular hypertrophy or fibrosis nhich has deieloped at the vesical neck or m 
the prostatic urethra Associated prostatic hj'perplasia also could sen e as an 
mdication 

Denervation of the bladder {section of pelvic nerves—nervi engentes) As 3 et de- 
nen’-ation of the bladder is not a standardized surgical procedure (Leadbetter 
and Shaffer), so that evaluation is not y^et possible If it can be accurately exe¬ 
cuted, the operation should reheve spasticity of the detrusor musculature and of 
the smooth-muscle components of the 1 esical neck and prostatic urethra 

Bilateral section of pudendal nerves This procedure n as de\ eloped bi Bors 
Cosbie Ross and his group m Liverpool non have by' far the greatest expenence 
mth it It can be used for either complete or incomplete lesions because the 
resultant paraly'sis of the permeal muscles and anal sphincter is not too trouble¬ 
some to the patient Bilateral sectiomng of the pudendal nen es can be axpected 
to produce 1 ) certain relaxation of the spastic, ex-temal urethral sphincter, 2 ) 
possible relaxation of the i esical neck and prostatic urethra of i ai^nng degrees, 
dependmg on the proportion of stnated muscle fibers present m these structures, 
and 3) possible reduction m spasticity of the detrusor musculature if reflex activ¬ 
ity from spastic muscles of the permeum is a contributing factor in stimulating 
an irritable sacral portion of the spinal cord 

Meirowshy’s differential sacral neurotomy Theoretically', this is an mterestmg 
approach because it can be considered as a sort of “titration procedure," enablmg 
the surgeon to cut just the nght proportion of sacral root fibers (carrying both 
somatic and parasy'mpathetic fibers) to restore normal “balance” to the bladder 
and its sphmeters (For example, it is possible to cut the fibei-s of only the third 
sacral nerve roots or x'anous combmations, such as the third and fourth sacral 
nerx'e roots and so on) This procedure can be used vhen complete lesions are 
present and also when mcomplete lesions are at hand, if caution is used to ax oid 
excessive -weakerimg of the muscles of the buttocks, thighs, legs and feet vhich 
are partially' mnerx'ated by' sacral nerx'e roots The segmental distribution 
of motor fibers of the lumbar and sacral nerx'es is sliov-n m figure 1 It must be 
realized, ho-wever, that this distnbution xanes greatly m mdixadual cases 
Generally speakmg, the fibers of the third, fourth and fifth sacral nerx e roots 
usually can be cut mthout senous disabihty If the second sacral nerx'e roots are 
cut, detectable -weakness -will ensue H the first sacral nerx e roots are cut con¬ 
siderable -weakness xxtU folloxv The safest procedure, hoxxever, is to estimate this 
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Fig 1 Segmental distnbution of motor fibers of lumbar nnd sacral nen es 


■weakness before sectioning, bj means of anesthetic blocks of the roots being con¬ 
sidered for sectioning 

TVhat can differential sacral root neurotomy be expected to accomphsh^ It 
should be possible to obtain i arjung degrees of relaxation of the external urethral 
sphmcter, r esical neck, prostatic urethra and detrusor musculature from relaxa¬ 
tion of both stnated and smooth muscle fibers, as explamed abo\ e 

Transurethral resection Transurethral resection should be able to relax both 
the ^ esical neck and prostatic urethra by remorung both smooth and stnated 
muscle fibers making up these structures, as i\ ell as anj organic hjioertrophj, 
fibrosis, or prostatic hjiierplasia present This procedure is especially miportant 
against long-standing lesions nhich hare caused muscular h 3 ’pertroph 5 and 
fibrosis The operation also is especiall} applicable m the presence of nontrau- 
matic neurologic lesions m men m middle and late life v,hen ^ar 3 'mg degrees of 
prostatic hj’perplasia are present 

PREDICTING RESULTS OF NERATi SECTIONS, SUBARACHNOID INJECTION OF ALCOHOL 

AX'D THE LIKE 

Tortunateh, it is possible to predict with reasonable accuraci the results of 
nen e sections, alcohol block, selectu e cordectoraj and so on, bi pnor smiulation 
of the procedure La means of anesthetic blocks For instance, the subarachnoid 
injection of alcohol or selectu e cordectomj can be simulated bA spinal anesthesia, 
section of the pudendal nenes bj pudendal anesthetic block and differential’ 
sacral neurotoniA bj differential transsacral block Uiifortunateh, there is no 
diagnostic proceduie to predict the results of transurethral resection 

The results of diagnostic nenc blocks are eialuated in the follonang maimer 
First, a urethrogram (either retrograde or one made at Aoidmg) is made both 
before and after the block (AAhile the anesthesia is still in effect) The degree of 
tonicitA of the exicrnal sphincter is easilA demonstrated (fig The degree of 
spasticitA and relax It ion of the prostatic uretlira and a esical neck i. more difficult 
toc\‘ilintc (Daniniiski mcl Kerr) 

''ccond, the piticnt s abilitA to Aoid both before and after block is noted bi 
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Fig 2 Urethrogram indicating ‘ipasticit\ -1, liefore block B, after block (Repro 
duced, inth permission of the publishers, from Emmett, J L , Daut, R V and Dunn, J 
H Role of the external urethral sphincter in the normal bladder and cord bladder J Urol, 
69 439-454, 1948 ) 

filling the bladder tnth fluid and requesting the patient to x'oid bj means of ab- 
dormnal strammg or manual Cred6 expression or both His ability to stop unna- 
tion and the presence or absence of leakage tthile at rest are noted 
Third, and finally, the t esical capacity and the amount of residual urine before 
and after blocking are determined 

Other obsertations tthich also maj'' be helpful, although thej^ are more of 
academic interest, include cystometrograms and sphincter metrograms made 
before and after the anesthetic block 


HOX\ TO CHOOSE THERAPEUTIC PROCEDURES 

WTien therapeutic procedures are to be chosen in a gix en case, certain general 
principles must be kept in mind First, it should be remembered that nen^e sec- 
tiomngs are destructive as i\ ell as final procedures that cannot be reversed The 
nen^es cannot be joined together again On the other hand, transurethral resec¬ 
tion is not a destructne procedure, no harm is done, no bndges have been 
burned, so to speak, and no complicating factor has been introduced, e\ en if the 
procedure proves to be ineffectual 

In the case of complete permanent lesions, no harm is done by neiT’e sectioning, 
alcohol block, cordectomy and so on, hence these procedures can be used moie 
or less vithout hesitation, if diagnostic studies earned out vnth preliminary 
blocks suggest they Mill give good results In incomplete lesions the situation is 
much different, so that the vanous nen'^e blocks must be carefulb considered 
to avoid results vhich might make the patient’s general condition vorse, in¬ 
creasing his disability and need for nursmg care Generally spea ing, v en 
mcomplete lesions are present, or vhen so-called medical lesions o e cor are 
at hand (and especiaUy if the patient is a man past 40 years o age), ^ 

IS that transurethral resection should be tned first, and repea 
If it fads, then the vanous types of sectioning should be consi ere 
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RESULTS OF SURGICAL PROCEDURES 


A question frequently asked is, What results can be expected from these 
various procedures? It is difficult to answer this question with any degree of 
accuracy, but the followmg data may be helpful m forming some general conclu¬ 
sions 

Sectiming of pudendal nerves Bors and Comarr (1954) wrote that they had 
used operations on the pudendal nerves (either neurotnpsy or sectionmg) for 
approximately 3 per cent, and transurethral resection for approximately 20 per 
cent, of 844 paraplegic persons Twenty-mne patients had undergone pudendal- 
nerve operations (either neurotnpsy or sectionmg) Of the 29,11 had been treated 
by pudendal-nerve operation only, and 18 had undergone a combmation of 
pudendal-nerve operation and transurethral resection Approximately three 
fourths of each group had regamed “balanced function of the bladder ” 

Cosbie Ross (1956) reported the results of 29 bilateral pudendal-nerve sec- 
tiomng (Mr Gibbon tells me that they have now done almost double that 
number ) For 27 of the patients the sectaonmgs were successful, as proved by 
Bors’ cntena of relaxed anal sphmcter and absent bulbocavemosus and anal 
reflexes Of these 27 patients, 19 (70 per cent) achieved good results, as evidenced 
by a dramatic reduction m the amount of residual unne Among the 8 patients 
for whom the operation was a failure, ultnnate success was achieved for slx by 
means of transurethral resection (three) and subarachnoid mjection of alcohol 


(three) 

Ihfferentuil sacral neurotomy Meirowsky tested 115 paraplegic patients and 
found 18 suitable for this procedure Among the 18 he obtamed good results for 
13 (approximately three fourths) 

Transurethral resection Results obtamed from transurethral resection vary 
greatly m different hands, apparently because of the great variations m the 
completeness of the operation Some workers remove only a few pieces of tissue 
from the posterior vesical hp At the Mayo Clime it has always been our pohey 
to resect the entire circumference of the vesical neck We have found that it is 
not a simple procedure to neutralize completely the muscular activity of the 
vesical neck (and the prostatic urethra m the male) It often requires multiple 
operations and the removal of comparatively large amounts of tissue to accom¬ 
plish this objective Our previous statistics (Emmett, Albers, and Anderson 
1951) are hardly apphcable here, because the cases were not divided mto those 
of upper motor neuron lesions and lower motor neuron lesions on the basis of 
Bors’ criteria (relaxed anal sphmcter and absent bulbocavemosus and anal 
reflexes) For the group as a whole, we felt we were able to expect good results m 
^proxunately one of three complete lesions and two of three mcomplete lesions 
We obs^ed that the patients who had ffiow lesions” m which abdommal muscles 
were mtact, and bladder app^red to be of the nonreflax (antonomous) type 

could axpect by far the best results from transurethral resection ’ 


Beneventi, F A AKD Mabshall. V 
Urol , 76 273-2S4, 1956 
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IMAl^AGEMENT OF UROLOGICAL COIMPLICATIONS IN 
1000 PARAPLEGICS 

U. CARIi BimTS 

From the Urological Section, Surgical Service, McGuire Veterans Admimstraiion Hospital, 

Richmond, Va 

A great number of surgical procedures are necessary in the cate of the com- 
phcations rrhich are a direct or mdirect result of paraplegia 

This study of the mcidence and surgical management of gemtounnary tract 
comphcations m 1000 paraplegics ivho have been under our care for the past 
11 years vas made primarily to determme vhether or not our methods of treat¬ 
ment have resulted m a decrease m the number and seventy of these comph¬ 
cations The number and type of surgical procedures used m the treatment of 
these comphcations are tabulated as foUoivs 

SUEGEEV FOE UPPEB tTEDTAET TEACT COilELICATIOXS 

Renal and ureteral calculi Although the surgical prmciples for the manage¬ 
ment of upper urmary tract calcuh are the same m the paraplegic as the non- 
paraplegic, several pomts should be emphasized m applymg these principles m 
the paralyzed patient Smce symptoms are rarely present one must depend upon 
the routme use of excretory urography m the paraplegic irho has an elevation 
of temperature of undetermined ongm Surgery for the removal of renal or 
ureteral calcuh not causmg obstruction should be postponed until the patient 
IS no longer confined to his bed 

There is a defimte mcrease m mcidence of calcuh m those patients mth low 
cervical or high thoracic lesions where ambulation is delayed Hypercalcemia, 
present to some degree m the first few months m all paraplegics, also play^ a 
part m the production of calcuh but is probably only mcidental, and without 
the presence of stasis and infection would not be of major importance Infection 
may be combated by forcmg fluids and mtenmttent chemotherapy and anti¬ 
biotics Early ambulation should be accomphsbed as soon as possible 
Comment It will be noted m the graph (fig 1) that 57 patients, 5 7 per 
cent, among 1000 paraplegics acquired renal or ureteral calcuh Forty-two were 
renal and 15 ureteral calcuh Nme were bilateral and 4S unilateral 
As shown by the graph, 20 patients required multiple procedures Two pa¬ 
tients had four procedures, three, 3, and fifteen, 2 operations for removal of 
calcuh We beheve that only two patients had true recurrences and m nme 
“recurrence” was the result of the mcomplete removal of calcuh at the tune of 
the previous operation In the remaimng nme patients the calcuh were bdateral, 
present either m the opposite kidney or ureter 
Admittedly, these were a large number of repeat operabons for the removal of 
calcuh We behei e it is of utmost importance to conserve renal tissue Only 1 

Spnn'^.vVTl^y Amencan Assocmtioa of Gemto-Unnary SnrEeon 3 ,Hot 
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patient of this senes required nephrectomy Three of the 67 patients have died 
m the past 11 years Two are listed as dying from calculous pyonephrosis One 
died with adrenal insufficiency the second day foUowmg surgery 

It will be noted that for the first 3 years foUowmg World War II, a large 
number of patients had calcuh that required surgery The rate declmed until 
1951 at which tune we began receinng the Korean War veterans Agam there 
was shght increase m the incidence which has slowly decreased and has re- 
mamed stable for the past 4 years 

Two important findmgs may be noted First, most of the stones form withm 
the first 12-36 months foUowmg cord mjury, and secondly, although not shown 
on the graph, the mcidence of calcuh m our senes has been m direct proportion 
to the number of new cases admitted, varymg from 2 5 per cent of 40 patients 
admitted m 1949 to 7 8 per cent of 79 patients admitted m 1951 Of 612 patients 
who entered the hospital pnor to 1951, 4 7 per cent acquired calcuh and 6 7 
per cent of 488 have been treated for calcuh subsequent to the onset of the 
Korean War These figures vary indely from those where the total number of 
patients occupjong beds at any given tune is the basis for the compilation 

We were somewhat surprised with our findmgs of a rather stable percentage 
ratio of patients who developed calcuh over the past 11 years But when our 
methods for prevention of calcuh were analyzed it was noted that our methods 
had changed very httle, if at aU Also, the great majonty were admitted to our 
hospital several months foUowmg mjury 

Nephrostomy drainage Nephrostomy dramage, to preserve the faihng ction 
of damaged kidneys or as a means of dramage foUowmg nephrohthotomy, was 
performed 36 tunes on 27 patients Twenty had operations for pyelectasis re- 
sultmg from vesicoureteral reflux, one for obstruction foUowmg vesicoureteral 
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Tabije 1 Incidence of ncpliTOitomy drainage 
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plasty, one for destruction of tlie upper ureter by gunshot, and five for pjelectasis 
due to calcub Seven of these patients are now dead from renal insufficiency 
Of these, four had vesicoureteral reflux, two had reflux plus calcuh and one, 
calcuh alone 

Ckinunent It will be noted from table 1 that 19 patients required 26 nephros¬ 
tomies before 1950 The majority of these were earned out for pyelectasis due 
to vesicoureteral reflux Smee 1950, at which tune we began treatmg i esico- 
ureteral reflux by plastic repair of the vesicoureteral junction, only eight pabents 
hai e required nephrostomy Two of these were earned out prehmmary to plasfac 
repair of the vesicoureteral junction and one to afford drainage for obstruction 
of the ureter subsequent to i eacoureteral plasty The remaining five patients 
had nephrostomy drainage following removal of calcuh 

Complicatiom requiring nephrectomy As stated before, the conservation of 
renal tissue m the paraplegic is of prime importance Xephrectomy hHg only 
been necessary m five of the 1000 patients, all were for pyohydronephrosis 
Calcuh were present m two of the five patients 

Comphcaiions requiring skin ureterostomy Only two patients hai e had a total 
of three skm ureterostomies One patient with severe spmal arthntis required 
bilateral skm ureterostomy following recurrence of renal calcuh The second 
patient with a smgle kidney required skm ureterostomy for a megaloureter and 
pyelectasis due to reflux 

Complications requiring lesicoureteral plasty Smee April 1946, 136 (13 6 per 
cent) of the 1000 patients who have been admitted to our Paraplegic Service 
haie had reflux of chmeal agnificance In 1950 we began to concentrate our 
attack directly on the vesicoureteral junction for the treatment of vesicoureteral 
reflux It IS our opmion that reflux m these patients is the result of anatomical 
changes m or near the vesicoureteral openmg These changes are mdirectlv 
asswiated ^th cord mjmw and probably result from erratic impulses ongmatmg 
m the distal s^p of the cord, causmg the bladder to become trabeculated and 
con racted The comphcations that accompany cord mjury such as bladder 
cystitis and the ever present foreign body (catheter or supra- 
puffic tube) are probablj also factora m the development of reflux m the para- 

1 ,unsuccessful attempts to alienate reflux bj ample reimplanta¬ 
tion of the ureter, an operativ e procedure was devised at our hospital which has 
throe pnnciples Fust, the attachment of the ureter to the tngone is preserved 
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Table 2 Incidence and results of vesicoureteral plasty 


Yor 

Patients 
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0 

0 

0 

1963 
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31 

61 
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6 
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To date tlus procedure has been performed m those patients m whom the 
reflux did not disappear imder routme catheter dramage (20 per cent m our 
patients) These patients for the most part had a mild reflux without evidence 
of irreversible anatomical changes in or near the ureteral orifice Our mdications 
and criteria for surgical correction of reflux are 1) X-ray evidence of damage 
to the upper urmaiy tract 2) In the absence of upper urmaiy tract damage, 
as depicted by x-ray, repeated attacks of pyelonephritis serve as an mdication 
3) The reflux should be permanent and irreversible as shown by cystoscopic 
inspection and repeated cystograms at monthly mtervals of at least three months 
Comment Smce 1950, vesicoureteral plasty has been earned out on 31 pa¬ 
tients and 51 ureters (table 2) Thirty-eight of these were successful, our entena 
for a good result bemg first, no reflux present, second, same or improved pyelo- 
grams, and thud, chmcal improvement Thirteen procedures were failures, 
eight bemg due to recurrence of reflux and five to obstruction at the site of 
operation The early recurrences of reflux and postoperative obstruction are 
due to faulty surgical techmque Late recumng reflux results from failure to 
ehmmate the etiologic basis for the reflux One death occurred m this senes 
five days foUowmg operation due to a f ulmin ating pyelonephntis 

It will be noted m table 2 that a fauly even number of patients throughout 
the past 7 years have required vesicoureteral plasty for reflux We cannot expect 
a marked decrease m the number of paraplegic patients who acquire reflux inas¬ 
much as a defimte percentage who have spastic hypertomc bladders wiU acquire 
anatomical changes near the ureterovesical junction that will produce reflux 
Suprapubic cystostomy Cystostomy is mdicated whenever dramage of the 
bladder by urethral catheter is unpractical Lack of facflities for close observa¬ 
tion and nursmg care is the most common reason for its use Other mdications 
are mcontmence m the female, penurethntiB, penurethral abscesses and re¬ 
current epididymitis 


Table 3 Incidence of cystostomy drainage 
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Comment The majonty of the cj'stostomies Bhoivn m table 3 were earned 
out on those quadnplegics m whom a satisfactorj^ reflex bladder failed to de¬ 
velop Several had cystostomy drainage prelmunarj' to repair of urethral fistula 
and diverticulum Four required c.vstostomy for removal of large bladder calcuh 
It IS apparent from table 3 that cystostomy drainage as a means of du crsion 
has not been used by us routinely It is our opinion that the bladder is not allowed 
to act as a smgle physiologic functiomng unit when there is a break in the con- 
tmuity of the bladder musculature produced by cystostomy Rehabilitation 
IS prolonged, as extra time is requir^ for hcahng of the suprapubic fistula 
In most patients nho have prolonged cystostomy drainage it is ncccssaiy- to 
increase the capacity of the bladder follomng discontmuance of dramage 
In a sun’^ey made by us m nhich i\e compared the end results of bladder func¬ 
tion foUowmg urethral or cystostomy drainage, we noted that poorly functiomng 
bladders were found more often and vesicoureteral reflux was present in a higher 
percentage of the patients who had dramage by cystostomy The most senous 
comphcation resultmg from cj^tostomy dramage is discussed belon 
Surgical dosiirc of suprapubic fistula Cj'stostomy wounds fail to close in some 
patients primarily because they have been improperly performed, the tract 
havmg been established too close to the sjmiphysis pubis Other factors that 
may be present are the development of a fibrotic cpithehzed tract, the presence 
of infection at all tunes, and a “neurogemc factor” coupled mth a diminution 
m tomcity of the abdominal musculature The seriousness of this comphcation 
was manifested to us nhen the postmortem cxanunation in three deaths on our 
service showed that only the distal portion of the smus had healed and the 
unhealed fibrotic bamer of the unobhterated juxtavesical portion was over¬ 
come This resulted m fatal peritonitis by direct contiguity in two patients, and 
by direct rupture mto the pentoneal cavity in the third 
Comment It wiU be noted m table 4 that the majority of cystostomy closures 
were necessary immediately follouTng World War II followed by a dechne in 
number imtil 1951 near the end of the Korean War Not until the latter months 
of World War n, when transportation of all casuahties by air was accomplished, 
was it possible to use urethral drainage Also, the general surgical personnel 
probably had not been instructed as to the correct method of performing cystos¬ 
tomy This resulted m many suprapubic tubes bemg brought out just above 
the symphysis pubis Our findmgs since 1952 show that either cystostomy as a 
means of drainage has been abandoned by many, or when resorted to, has been 
properly performed 

Transurethral resection of the bladder neck Resection of the hypertrophied or 
spastic bladder neck is undoubtedly the best smgle means of convertmg an 
unbalanced to a balanced neurogemc bladder It is well recognised that there is a 


Table 4 Incidence of closure of suprapubic fistula 
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Table 2 Incidence and resulla of vestcoureieral plasty 
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To date this procedure has been performed m those patients m 'whom the 
reflux did not disappear under routme catheter dramage (20 per cent in our 
patients) These patients for the most part had a mild reflux without evidence 
of irreversible anatomical changes m or near the ureteral orifice Our mdications 
and criteria for surgical correction of reflux are 1) X-ray evidence of damage 
to the upper unnary tract 2) In the absence of upper urmary tract damage, 
as depicted by x-ray, repeated attacks of pyelonephritis serve as an mdication 
3) The reflux should be permanent and irreversible as shown by cystoscopic 
inspection and repeated C 3 ^grams at monthly mtervals of at least three months 
Comment Smce 1950, vesicoureteral plasty has been earned out on 31 pa¬ 
tients and 51 ureters (table 2) Thirty-eight of these were successful, our entena 
for a good result bemg first, no reflux present, second, same or improved pyelo- 
grams, and thud, chmcal improvement Thirteen procedures were failures, 
eight bemg due to recurrence of reflux and five to obstruction at the site of 
operation The early recurrences of reflux and postoperative obstruction are 
due to faulty surgical techmque Late recumng reflux results from failure to 
ehmmate the etiologic basis for the reflux One death occurred m this senes 
five days foUowmg operation due to a fulmmatmg pyelonephritis 

It will be noted m table 2 that a fauly even number of patients throughout 
the past 7 years have required vesicoureteral plasty for reflux We cannot expect 
a marked decrease m the number of paraplegic patients who acquire reflux mas- 
much as a definite percentage who have spastic hypertomc bladders wfll acquire 
anatonucal changes near the ureterovesical junction that wfll produce reflux 
Sujrrapvbtc cystoaUmy Cystostomy is mdicated whenever dramage of the 
bladder by urethral catheter is impractical Lack of facflities for close observa¬ 
tion and nursmg care is the most common reason for its use Other mdications 
are mcontmence m the female, penurethntis, penurethral abscesses and re¬ 
current epididymitis 


Table 3 Incidence of cystostomy drainage 



Tear 

Total 

1946 

1947 1 

ms 

1949 

1950 

19S1 

1952 , 

3 

11953 

2 

1954 

1955 

1956 

1 j 

3 1 

1 

27 

No operations 
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1 2 

3 

4 
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Table 7 Number of fistulas and dncrltcula repaired 
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1 ! 

ToUl 



1»6 

3947 

]9IS| 

1W9 

1950 

ipji I 

' 1952 1 

1913 j 

1934 

1955 

19'6 


No 

fistulas 

14 

11 

15 ■ 

15 

12 

i 

10 ' 

4 

3 

7 

3 1 

106 

No 

diverticula 

1 

0 ‘ 

5 ' 

10 

3 

1 

11 

2 

2 

3 

3 

45 


Table S Number of procedures required to repair fistulas in 67 patients and 
diicrticula in it patients 

Fistulas 


No of Fistulaia Rcpilrtd 

1 

j Total Ko. of PitfenU 

PdctnU^ of Patients 

1 

1 Total No ofFutolas 

I Repaired 

1 

45 

67 

45 

2 

12 

IS 

24 

3 

6 

0 

IS 

4 

2 

3 

S 

5 

1 

1 5 

5 

6 

1 

1 

1 5 ^ 

i 

6 

Total 

67 1 

1007o 

106 


Diverticula 


No. of DriCrticnU 
Repaired 

Total No of Patients 

PeitenUEC of Patients 

ToUl No of DiftrUcoU 
Repiif^ 

1 

36 

1 SS 

36 

2 

5 

12 

10 

Total 

41 ! 

] 

100 % 

48 


SURGERY FOR LOVTER ERINART TRACT COMPLICATIONS 

Urethral fistula and dtveriiculum These two comphcations are considered 
together smee each is a sequela to penurethral infection 

Comment There are seieral mteresting findmgs found m tables 7 and 8 
Many fistulas and diverticula occurred following attempts to place these pa¬ 
tients on urethral catheter drainage There has been a dechne in the number 
requiting surgery m the past 4 years This, we beheve, may be attributed to the 
use of small catheters and the prevention of an acute angulation of the urethra 
at the penoscrotal junction by tapmg the penis back on the lower abdomen 
This reduction m the number of operative procedures is not a true mdex of the 
number of patients who acquire urethral fistulas as a much larger percentage at 
the present do not require surgical closure The use of clorpactm irrigations per 
urethram and fistula has resulted in the prompt heahng of many fistulas m the 
past two years Surgery is BtiU necessary for ehmmation of the well-formed 
diverticulum 

We are all aware of the surgical difficulties encountered m the abohtion of the 
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Table 6 Number of transurelhral resecttons of bladder necl 



Yeir 

ToUl 

m 

m 

mi 









No operations 

8 

5 

30 

22 

26 

28 

24 

28 

27 

21 

19 

239 


Table 6 Number of transurelhral resections on 188 patients 


No Tur’i 

No Patients i 

% Patients 

Total No Tux's 

1 

160 

63 1 

160 

2 

26 

21 8 

53 

3 

11 

13 8 

33 

4 

1 

1 3 

4 

Totals 

188 

100% 

239 


balance of power existing between opposite forces, namely the detrusor for 
exjrelhng the urine and the obstructive sphmctenc mechanism of the mtemal 
orifice and, rarely, the external urethral sphmcter Although there is a difference 
of opmion as to the presence of a true mechamcal obstruction, there can be httle 
doubt that a high percentage of patients are benefited by resection whether 
it be due to the removal of true hypertrophied tissue or elimination of spasm 
of the mtemal orifice 

Comment From tables 5 and 6 we note that 188 or 18 8 per cent of 1000 
paraplegics had transurethral resection Thirty-eight patients required multiple 
procedures This is a smaller number of multiple procedures than reported by 
others We are of the opmion that the resection should mclude the entue cir¬ 
cumference of the bladder neck with resection of all tissue back to the vem- 
montanum, as removal of the bladder neck alone may result m obstmction from 
a minimal amount of tissue near the vem which is made promment by resection 
of the bladder neck 

We beheve that transurethral resection should be postponed if possible until 
all conservative methods for bnngmg the bladder mto balance have been at¬ 
tempted Dunng the years 1946 and 1947 only 13 patients had resections If 
possible we wait at least one year before resortmg to resection Eighty-five 
per cent of our patients had good or fair results There were no postoperative 
deaths Bleedmg was rarely troublesome There has been very httle yearly change 
m the number of resections considered necessary over the past rune 3 ^rs (1948- 
1956) 

Surgery for bladder calculi Bladder calcuh are of frequent occurrence m the 
paraplegic It is our estimate that at least 60 per cent of our patients have at 
one tune had calcuh, usually of the “eggshell” variety It has been necessary m 
only four instances to remove these calcuh by a suprapubic procedure The 
eggshell type is readily removed by the EUik evacuator or the Lowsley graspmg 
forceps Dunng the past year we have placed a group of patients on sahcylanude 
and these patients have rarely acqmred bladder calcuh 
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been used much less frequently by others m the past five years Also, it has been 
noted that cystostomy is now correctly performed in the great majonty of para¬ 
plegic patients entermg our hospital 

The number of patients who acquire reflux of clmical significance is 13 6 per 
cent In our senes 22 per cent have been irreversible and required vesicoureteral 
plasty This mcidence of reflux has remained stable over the past eight years 
and cannot be expected to change until ve are able to ehmmate the factors that 
cause reflux 

Transurethral resection of the bladder neck has been performed on 188, 18 8 
per cent, of our patients This yearly ratio has vaned only shghtly over the past 
9 years 

There has been a decrease m the number of patients who acquire urethral 
fistulas and diverticula and a greater decrease m the number who require surgical 
correction 

The paraplegic patient withstands urological surgical procedures unusually 
weU There were two postoperative deaths foUowmg 723 operative procedures 
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Table 9 Yearly number of pertneal ureihroslomies and repair of 
perineal fislula 



Year 

ToUl 


1M4 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

Penneal urethrostomy 

Repair of permeal urethral 

0 

11 

14 

8 

3 

11 

9 


9 

14 

10 

101 

fistula 

1 

0 

6 

10 

7 

8 

0 

4 

7 

4 

0 

47 


fistiilous tract m the urethra As shown by table 8, only 45 fistulas were ehnunated 
by one procedure Twenty-two required a total of 61 procedures before the fistulas 
were finally cured Diversion of the urinaiy stream is necessary m most patients 
before defimtive surgery on a fistula or diverticulum is attempted 
Penneal urethrostomy and repair of penneal urethrostomy Permeal urethrostomy 
was most often performed for unnary diversion preliminary to repair of di¬ 
verticulum or fistula Only on the rare occasion was it used for drainage 
Comment The number of diversionary urethral procedures has remamed 
fairly steady over the past 10 years Here agam we note the poor heahng that 
occurs m the paraplegic’s urethra Forty-seven procedures were required to close 
permeal urethrostomy fistulas m 37 patients 
Epfididymedomy and/or orchiectomy As vasectomy was never earned out 
m these patients (this bemg the patients’ desire), 20 per cent of the 1000 patients 
acquired gemtal infection Twenty-eight or 2 8 per cent required epididymectomy 
and/or orchiectomy This might appear as a rather high percentage However, 
if one considers the more rapid rehabihtation with less damage to the bladder 
and upper unnary tract, this percentage is not prohibitive Also m a study of the 
testicles removed at postmortem examination on 27 paraplegics, many with 
hver disease (failure to detoxify or metabohze the estrogens), it was found that 
24 had from grade 1 to 3 atrophy of the testicles 


SUMMABY AND CONCLUSIONS 


Many urological surgical procedures are necessary to treat the comphcations 
resultmg from cord mjury or disease and those comphcations that arise dunng 
rehabihtation of these patients Six hundred twenty-three of 1000 patients had 
723 urological operative procedures These statistics do not mclude 500-plus 
cystoscopic removal of bladder calcuh and 50-plus neurosurgical procedures 
used m the urological care of these 1000 patients 

The mcidence of operative procedures for removal of calcuh of the upper 
urmaiy tract m 1000 patients was 5 7 per cent Surpnsmgly, this ratio has re¬ 


mamed at an even rate over the past 11 years 

Nephrostomy dramage has been rarely necessary m the pa^ ye years 
peated exammations and contmuous observation have resul ™ ® ^ ^ ® 

tection and correction of factors that might lead to renal estruc on us o 

viatmg the necessity of nephrostomy dramage 

cjostomy „ . meam of toge has never been praetod by n. and ha. 
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urethra (Kolhuauu’s dilator Mas used in some of these patients, wvth ouh 
momentan effect ) 

In new of the generalh poor prognosis m paraplegics without efficient bladder 
function (Damanski and Gibbon, IdoG), we thought it justifiable to attempt to 
relieie the retention bi resection of the cNtenial sphincter As onh two of our 
patients had retained spinal reflcN detrusor contractions, the CNpulsii e forces in 
themajoriti were poor, especially among the quadriplegics, and it seemed that, 
for successful results, the urethral resistance would haic to be reduced to a 
minimum We had no wa\ of estimating the location and c\tcnt of the resection 
which would be required to achieic this object, and our technique was at first 
dictated niainlj bj considerations of com cniencc and safeU Up to date, w e ha\ c 
thought it unwise to introduce modifications, but fiirtlier ONpcrience mai change 
our attitude 

THE OPERITION 

We emploA the cold punch, resecting three to fixe strips postcrolatcralh at 
the lex el of the CNtenial sphincter This cNposcs open tissue spaces, and sets up 
considerable hemorrhage, mamlj xenons Electrocoagulation is ineffectual, and 
werelx on the immediate insertion of a large three-wax Folex catheter (F22 to 26) 
using a curx ed introducer if am resistance is met at the site of resection Blood 
transfusions and an appropnate antibiotic are gix en roiitinelv In a few cases, the 
opportumtx’- has been taken to resect the bladder neck also, despite it sxxade open 
appearance If this procedure seems indicated, it should be done first, as it is 
unwise to prolong the operation once the external sphincter has been dealt wath, 
on account of the nsk of penneal extrax asation This occurred m one of our 
earlj cases, and at the end of the operation the scrotum was found to be greatly 
distended xxith fluid As isotonic glx'cme xxas being used, and as the urine xxas 
relatixelj uninfected, reliance xxas placed upon simple elexation of the scrotum 
Fortunatelj, the condition settled doxxni rapidlx xxithout complications 
Continuous irngation is usually eniploxed postopemtix elx, and the larger 
catheter IS replaced bj a smaller one xxTthin txxeiitx-four hours or so 


B, 



Fig 1 Case 10 N C Oblique c\stouretlirograms -1, Februan 
March 6 postoperatu eh 


1 


I 


_ M 

0 1957, preoperatixelj 
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RESECTION OF THE EXTERNAL URETHRAL SPHINCTER IN THE 
PARAPLEGIC—PRELIMINARY REPORT 

J COSBIE ROSS, MAREK DAMANSKI and NORMAN GIBBON 
From the Liverpool Regional Paraplegic Centre, Southport, England 

All those concerned with the treatment of paraplegia will be f amili ar with that 
hard core of cases m which retention of urme persists despite all attempts to 
reduce the resistance of the urethral canal In some of these cases, the obstruction 
can be localised to the level of the external sphmcter, and we propose to confine 
our attention to this group It should be emphasised at this point that we are 
not refernng to cases with spasticity m this region, as it has been shown m recent 
years that the spastic external sphmcter can be dealt with by denervation, 
whether by subarachnoid alcohol mjection or by pudendal neurectomy It is 
noteworthy, however, that this denervation does not usually produce more than 
a mild form of stress mcontmence, even when the mtemal sphmcter has been 
resected Leakage of urme is presumably prevented by the elastic pressure of the 
periurethral tissues If this pressure is excessive, or if it is accompamed by 
angulation of the urethra, complete obstruction may result, as noted by Watkms 
(1936) 

There is no true stncture m these eases, and even forcible dilatation is followed 
by only a bnef penod of improvement For this reason, Donovan (1947) sug¬ 
gested punchmg out the region of the membranous urethra He anticipated total 
mcontmence as the pnce which would have to be paid for rehef of the retention, 
and it 18 probable that this danger has deterred many urologists from attemptmg 
the operation It has been performed successfully, however, at least once outside 
our own umt (Bors and Comarr personal commimication), and our expenence, 
now to be related, provides further evidence of the value of the procedure, and 
suggests that the risk of mcontmence has been exaggerated 

We have now resected the external urethral sphmcter for nonspastic obstruc¬ 
tion thirteen tunes m ten patients, of whom all but one (a case of advanced dis- 
semmated sclerosis) had a complete cord lesion Four of the five quadriplegics 
had sustamed a fracture-dislocation, and, of the paraplegics, the lesion was of 
traumatic ongm m three All had the foUowmg features m common 

1) Complete or almost complete retention of urme 

2) Localization of the obstruction at the level of the external sphmcter, radio- 
logically and sometimes endoscopically (In four cases, bladder neck resection 
had already been performed ) 

3) Absence of spasticity m the external qihmcter region, as judged by the state 

of the anal and bulbocavemosus reflexes (All the quadriplegics had had one or 
more subarachnoid alcohol blocks, and all the paraplegics had undergone puden¬ 
dal neurectomy) , u 

4) Easy instrumentation, except perhaps for angulation of the mem ranous 

Read at annual meeting of American Association of Genito-Unnaiy Surgeons, Hot 
Spnngs, Va , May 1-3,1957 
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urethra (Kollmaun’s dilator uas used in some of those patient^, Mith onh 
momeutarj effect) 

In Anew of the generalh poor prognosis in paraplegics w ithout efficient bladder 
function (Damanski and Gibbon, 1956), we thought it justifiable to attempt to 
relicA e the retention bA resection of the CNternal sphincter As onh tw o of our 
patients had retained spinal reflex detrusor contractions, the expiilsne forces m 
themajontA w ere poor, especialh among the quadriplegics, and it seemed that, 
for successful results, the urethral resistance AAOuld liaAC to be reduced to a 
minimum We had no waj of estimating the location and extent of the resection 
which would be required to achieAe this object, and our tcchnirjue was at first 
dictated niaiiih bj considerations of com enience and safetA Up to date, aa e haA e 
thought it unwise to introduce modifications, but further experience maj change 
our attitude 

THE OPERATION 

We emploA the cold punch, resecting three to fire strips posterolateralh at 
the leA el of the external sphincter This exposes open tissue spaces, and sets up 
considerable hemorrhage, mainlj Aenous Electrocoagulation is ineffectual, and 
Aiereh on the immediate insertion of a large threc-A\aj FoIca catheter (F22 to 26) 
using a cun ed introducer if an} resistance is met at the site of resection Blood 
transfusions and an appropnate antibiotic are giA en routinch' In a few cases, the 
opportunitA has been taken to resect the bladder neck also, despite its AVide open 
appearance If this procedure seems indicated, it should be done first, as it is 
unwise to prolong the operation once the external sphincter has been dealt AAith, 
on account of the risk of penneal extraAasation This occurred m one of our 
earlj cases, and at the end of the operation the scrotum was found to be greatly 
distended with fliud As isotonic ghcine A\as being used, and as the urine Avas 
relatiAeh umnfected, reliance was placed upon simple eleAation of the scrotum 
Fortunateh, the condition settled doAAii rapidlj Aiithout complications 

Continuous irngation is usuallj emploxed postoperatiA eh, and the larger 
catheter is replaced bj a smaller one within twent} -four hours or so 



B. March ?post°op^ram eh stourethrogram, 4, Februarr 6. 1957. preoperatn eh 
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COIIPLICATIONS 

There ha\ e been t\\ o deaths one patient \\ ho had gross umiar}’' infection pre- 
operativelj' succumbed to repeated secondary hemorrhage, hde the other, ho 
died from uremia, was known to haie bilateral ureteral reflux wnth hydronephro¬ 
sis and poor lenal function 

Apart from the fatal case, in three patients secondar}^ hemorrhage demloped, 
indicating the severity of their chronic urinary infection Only in one case did late 
extravasation occur, and it w as countered successfullj’^ by perineal drainage and 
suprapubic cj^stostomy 


RESULTS 


The surinnng eight cases ha\ e all been relieved of retention In three patients, 
the resection had to be repeated before a satisfactory i esult w as obtained In one 
of these, perineal dmsion of the extei nal splmicter had been tried mthout success 

1) Residual unne This was reduced to ml m five cases and to sln to eight 
ounces m the others 

2) Cystourethrography Radiological improvement in the calibei of the mem- 



Fig 2 Case 8, T X 4 Februnn S 1956, preoperative anteroposterior r^^touretlw 

gram B, Februa^^ 8 preoperatne oblique c^stoiirethrogram CpPP 

^teroposterior c^ stourethrogram D April 4, postoperative oblique cistouretnrog 
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branous iirethm w I-iiurkcd m four (ffi*!' 1 uul 2) inodcntc iii one ind 
donbtfvil or nb-ent m the remtinder 

3) Vrckrtc rcIhiT 1 our Ind unililord reflu\ preoperitneK and m onh 
two was this ibobdied In one ci'O, baikflow wa- fir't deinon-trated after the 
resection 

4) Hydroiicphro'-i'! In two la-^s with pre-evistiny: IndronephroMs the p^eIo- 
gxams had re\ crted to nonnal four and mx months postoperatu eh there haaang 
been no \estcal drainage in the interim (fig^ 3 and 4) 

5) Infcctum In onh one laK* did the nnne beioinc 'tenle, Init in at least two 
others the infection dinniii'-hed iiotuealih 

The degree of ^trc's- nnontineme which the^ piticnts experience i- similar to 
that found m the i\ erage c and v etinin i lesion and the\ find it nee es^ in to w ear 
a iiniial for speeial oica'ion- and often at night as well In no ca^e has there 
de\ eloped coiitinuoiis dribbling from an enipti bladder 
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CO^CLDSIO^S 

Resection of the nonspastic external urethral sphincter seems to be effectn e in 
reheiang the obstruction Aiithout increasing to anj' senous degree the nsk of 
incontinence It is probably a dangerous procedure (as, indeed, are other urologi¬ 
cal operations) in cases i\nth severe infection resistant to antibiotics, and in those 
mth bilateral hydronephrosis, especially in the presence of reflux In these un¬ 
favorable circumstances, it may be safer to persevere vnth a penneal approach 
Hov ever, in our more recent cases, v e have been much more successful m pre- 
ventmg or clearing up preoperative infection, b^^ emplo 3 mig the fine plastic 
catheters n hich ne have been developing for several 3 mars (Ross, Damanski and 
Gibbon, 1957) We also rei ert to the use of these catheters as soon as possible 
after the operation, and i\e feel that the 3 ’^ greatl 3 " diminish the nsk of surger 3 
in these difficult cases, b 3 '' minimizing the mentable urethntis 

It IS possible, moieovei, that this operation ma 3 ’' find a place in the treatment 
of the spastic external sphincter, as it does not pioduce the impotence vhich 
inentabl 3 '^ follows subarachnoid alcohol block or pudendal neurectom 3 " Comarr 
(1957) has alread 3 ' reported two such cases treated successfull 3 in this wa 3 ' The 
ments of transurethral resection for this purpose must, howeiei, be compared 
with those of electrocoagulation of the sphincter (Baumrucker, 1948) and ure- 
throlysis (Semans, 1950) The latter operation w as concen ed 63 ' its author as a 
form of peripheral denenmtion of the sphmeter, but the incontinence produced 
seems more sei ere than mould be expected on such oasis Some modification 
might be worth a tnal 

Further reports of the effects of imnous procedui es in the difficult t 3 'pe of case 
considered m this paper aie urgentl 3 ’' required to clarif 3 ' the indications for re¬ 
section of the external sphmeter 
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^^ICOURETERAL REFLUX IN PARAPLEGIC PATIENTS 

R C.UIL BUNTS 

From ihc Urological Section, Surgical Service, McGuire Veterans Administration Hospital, 

Richmond, Va 

The most formidable of all unnarj' tract complications m 1000 paraplegics 
treated by us smee Apnl 1946 has been i esicoureteral reflux In 136 (13 6 per 
cent) reflux of clmical sigmficance has dei eloped 


ETIOLOGT 


Considerable control ersy exists as to the mechanism of the de\ elopment of 
reflux m the paraplegic It has been stated that the reflux which develops is the 
direct result of mtemiption of the ureteral neri'e supply We do not agree with 
this theory for the followmg reasons 

1) Failure of the majonty of patients with correspondmg neurological lesions 
to acquire reflux 

2) The unilateral mcidence m some mstances although the spmal transection 
IS complete 

3) The occasional remission or improvement 

4) No normal nen e connections with the central nervous sj'stem ha\ e as yet 
been demonstrated, the mtemiption of which wiU cause reflux 

5) The excised bladder or the bladder m the cadaver may be filled to the pomt 
of rupture without reflux takmg place 

Obstruction at or below the bladder neck is not a primary factor m the forma¬ 
tion of reflux m these patients (although we have noted reflux mth the same 
anatomical changes m or near the ureteral meatus m the patient with bladder 
neck obstruction) Practically all paraplegic patients have free, unmtemipted 
dramage either by suprapubic tube or urethral catheter 

It IS our opinion that the reflux which develops m the cord mjury patient is the 
result of anatomical changes m or near the x esicoureteral orifice These changes 
are mdirectly associated with cord mjur 3 ’' and probably result from erratic 
nervous impulses ongmatmg m the distal stump of the spmal cord causmg the 
bladder to become contracted and trabeculated The comphcations that ac¬ 
company cord mjury such as bladder stones and prolonged cystitis are probably 
also a factor m the development of reflux In support of our theory are the 


followmg 

Disappearance occasionally of the reflux when the cahber and degree of tra- 
beculationof the bladder are lessened This has been noted after the subsidence of 
very severe cystitis or removal of bladder calcuh In 20 per cent of our patients 
the reflux disappeared with catheter drainage Secondly, the conversion of an 
upper motor nemon lesion to a lower motor neuron lesion by subarachnoid 
alcohol mjection hasresulted m the ehmmation of hydroureter and nephrosis and 
reflux As first suggested by Graves and Davidoff and repeatedly staL b^Z 

vl'Cyl-i: Association of Genito-Unnary Surgeons, Hot 
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mett and us, a prerequisite for the development of reflux m all but the rare case is 
that there be “a sustamed tonus of the bladder as it actively resists fillin g,” 
coupled with a dimi n ished sensitmty of the bladder to fill and stimuh In 1952 in 
my discussion of a paper by Drs Brendler, Dean and others, m which they 
described their experiences with rhizotomy m the treatment of the advanced 
paraplegic bladder, they noted marked improvement m the dilated upper urinary 
tract m three of four patients At that time I reported the loss of reflux m 2 pa¬ 
tients foUowmg subarachnoid alcohol mjection Hutch m 1956 reported the loss 
of reflux m one patient and improvement m the degree of hydronephrosis and 
hydroureter m three others by ehnunation of the sacral reflex arc This shde* is 
that of a patient m whom mild reflux and hydroureter and nephrosis developed 
m his re m a i ning right kidney, the 30-ininute excretory urogram to your nght was 
made 5 days foUowmg subarachnoid alcohol mjection and shows much improve¬ 
ment 

Within the past 2 months we have earned out subarachnoid alcohol mjection m 
2 patients and sacral rhizotomy m one patient (Sj, Sj, S 4 ) who had reflux and 
hydroureter and nephrosis All have improvement m the degree of dilatation of 
the upper urmaiy tract 

This is an excretoiy urogram of a patient with nonobstructive hydronephrosis 
on the left, which showed marked improvement 9 days foUowmg subarachnoid 
alcohol mjection 

This IS a pre- and a post subarachnoid mjection cystogram m the same patient 
showmg decrease m the degree of reflux We beheve that this is further evidence 
that the same forces are at play m nonobstructive hydronephrosis with or without 
reflux 

There is a possibflity that the reflux may be completely ehmmated m these two 
patients m time In the patients reported by Hutch, optimum improvement was 
found only after the elapse of 6 to 21 months Permanent reflux has not developed 
m any of our patients with a complete lower motor neuron lesion and atomc 
bladder 

Further evidence m support of our h 5 q)othesis is x-ray evidence of a diverticu¬ 
lum or cellule m or near the ureteral meatus which results m loss of support 
behmd the mtramural ureter, there no longer bemg firm bladder musculature 
behmd the ureter for it to be compressed against by mward mtravesical pressure 
Study of 136 cystograms showmg reflux revealed a small diverticulum or cellule 
to be present m the region of the vesicoureteral openmg m 65 per cent 

Cystoscopic exammation confirmed the x-ray findmgs The small diverticulum 
was found to he above and lateral to the ureteral orifice When a ureteral catheter 
is passed through the ureteral orifice, it wiU outhne the ureter passmg under the 
floor of the saccule All had trabeculation of the bladder 

Another findmg m those patients with a well developed saccule was displace¬ 
ment and loss of obhquity of the mtramural ureter which retains its cahber 
although the ureter is dilated above the portion 

A photomicrograph taken from the BuliiEtin of the J ohns Hopkens Hospi¬ 
tal of 1903 depicts a sagittal section of the normal vesicoureteral junction and 

* Reproduction of slides will not be made 
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the distortion that results from the presence of a diverticulum m this region 
It IS noted that the mtramural ureter has assumed an extravesical position vath a 
loss of its obhqmty and muscular support beneath 

This schematic dra\vmg of the vesicoureteral junction depicts what probably 
occurs when the vesical wall behmd the mtramural ureter is weahened Pomt X 
where the ureter normally enters the bladder is now found to he a few milh- 
meters to a centimeter beyond the outer bladder waU 

Obstruction, either functional or mechamcal, is probably always present with 
and almost always precedes reflux In observations made on our cystograms with 
and without reflux it was noted m a high percentage of the x-rays that there was 
a sudden mtemiption of the contrast material m the ureter a few m i Uun eters to a 
centimeter before it entered the bladder waU This area had aU the appearances of 
a stnctured area but it has been found that large cahber ureteral catheters and 
bulbs wiU pass this pomt with ease 

The mtramural ureter has no circular fibers and is unable to propel the urme 
through the bladder wall and acts only as a condmt and then only if it is sup¬ 
ported by Waldej’’er’s sheath and a firm bladder wall behmd it When sacculation 
occurs the mtramural ureter becomes extravesical losmg its normal support 
Havmg no propulsive force of its own and with a loss of support, the mtramural 
ureter now acts as an obstruction It is known that the mtramural and mtravesical 
ureter has no circular fibers and that dilatation of the ureter must mvolve weaken- 
mg of the circular fibers as noted m the ureter above the bladder 

The hydronephrosis and hydroureter found m reflux may also result from a 
mechamcal obstruction due to acute angulation of the displaced extravesical 
ureter 


TKEATlffiXT 

After several unsuccessful attempts to alleviate reflux by simple reimplanta¬ 
tion of the ureter, an operative procedure was devised at our hospital which has 
three prmciples First, the attachment of the ureter to the tngone is preserved, 
second, a long mtravesical ureter is constructed, and thud, the bladder wall 
behmd the ureter is reinforced 

Thirty-one cord mjuiy patients have had repairs of vesicoureteral reflux In 11 
the reflux was unflateral and m 20 bilateral In 38 ureters the procedure was 
successful and 13 were failures 

We have found that the recurrence of reflux m our patients has happened im¬ 
mediately (5 ureters) foUowmg repair or several months afterwards (3 ureters) 
On cystoscopic mspection of the patient mwhom recurrence is immediate, it is 
noted that the ureter has retracted to its ongmal bed We beheve this may be due 
to faulty techmque at the tune of the operative procedure and may result from 
mcomplete mobilization of the lower one-third of the ureter The ureter should 
be dissected free so that it may adjust to its new course through the bladder wall 
without tension and will not retract to its former position 
In those patients who have a delayed recurrence, we feel that there has been a 
failure to ehmmate the factors which caused the r^ux 
Obstruction, by far the more senous comphcation, may be partiai and tempo- 
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Tory as seen m three ureters of our senes We attnbute temporary obstruction to 
postoperatn e edema or tight sutunng around the ureter at its exit from the 
bladder Permanent ureteral obstruction may vary from a slight, mcrease in 
dilatation of the loiver ureter to complete obstruction In analj'zmg our patients 
who hare acqmred permanent obstruction, we behcTC that the ureter was not 
allowed to pass through the bladder wall loosely and without tension or angula¬ 
tion over the area from which it was dissected Acute angulation results from 
tight sutunng beneath the mtravesical ureter near its exit combmed with im¬ 
proper fixation sutures 

In one of our patients, an mtraiuetenc fibrous band formed between the newly 
created mtravesical ureters producmg an acute medial angulation Resection of 
this band resulted m the immediate retraction of the mpples to a lateral position, 
thus rehevmg the obstruction 


COMMENT 

Vesicoureteral reflux m the paraplegic is the result of anatonucal changes m or 
near the mtramural ureter produced by factors which cause a sustamed hyper- 
tomcity of the bladder In the paraplegic, this hypertomcity is probably due to 
the contmuous bombardment of the bladder by impulses ongmatmg from the 
isolated sacral reflex centers 

Possibly m the future, if we are able to determme the precise pathogenesis and 
are successful m ehmmatmg the cause of reflux m the paraplegic m its mcipiency, 
by denervation of the bladder, vesicoureteral plasty will then only be necessary 
in the patient who acqmres irreversible reflux 
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SURGICAL PROCEDURES ON THE ’^^ESICAL NECK 


EDGAR BURNS akd W E KITTREDGE 
From the Department of Urology, Ochsner Cltrttc, New Orleans, La 


No clinical urologic condition requires more debberate consideration in the 
planning of its management than vesical dysfunction due to spina bifida One 
IS attempting to convert a lesion that is physically disabhng and socially in¬ 
compatible mto one that mil permit a reasonable degree of physical well bemg 
and allow the mdividual to hve m a fairly normal environment 
The objectives in the treatment of vesical dysfunction due to spma bifida 
are to restore unnaiy control, ehmmate residual unne, presence renal function 
and ehmmate infection of the urmary tract In trymg to achieve these objectives 
one attempts to substitute mechamcal procedures for a normal nerve supply 
that will enable the lower urinary tract to jierform some semblance of normal 


function 

It should be recognized that an ideal result will not be obtamed and that one 
must proceed from one step to another m an effort to find the best possible so¬ 
lution to the problem mvolved m each mdividual case The degree of mal- 
development is extremely variable, and therem hes the explanation for an im¬ 
proved situation after treatment m some patients and the reason for failure 
in others 

Each mdividual must therefore be subjected to most careful neurologic and 
urologic evaluations The findmgs m the urologic examination of these patients 
differ from those m acquired lesions of the spinal cord and simple congemtal 
obstructive lesions of the vesical neck m that m the majority of cases the ex¬ 
ternal sphmeter is of decreased tone and is mcompetent The degree of m- 
contmence wdl vary from one mdividual to another Some patients wiU have 
total mcontmence of unne, others almost complete retention, and stiU others 
will have both residual and dnbbhng 

The amount of residual unne is probably the best mdex to the degree of un¬ 
balance between the detrusor muscle and the vesical outlet Accuracy m de- 
termmmg the amount of residual unne is important m selection of the method 
of management Young' suggested that “ascendent” hpiodol is a somewhat 
more ngid entenon for measunng residual unne than is catheterization Those 
without residuals should retam no hpiodol at the end of 24 hours In the manage¬ 
ment of these patients the residual unne must be eliminated m order to protect 
the mtegnty of the upper urinary tract and permit stenhzation of the unne 

Five surgical procedures may be used m the treatment of vesical dysfunction 
that results from spma bifida They are transurethral resection, retropubic 
Y-V plasty with postenor wedge resection, the MiUm shng operation, the Kelly 
or some similar type of urethroplasty, and complete closure of the vesical neck 
with permanent suprapubic drainage Because of the vanabdity of the lesion. 
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the apphcation of any method of management to an mdividual problem is 
highly selective, and many failures will be encountered In patients m whom all 
other procedures have been unsuccessful, construction of a substitute bladder 
from an isolated mtestmal segment should be considered 


TRANSURETHHAIi RESECTION 

In patients who have residual urme, transurethral resection of the vesical 
neck IS perhaps the most effective means of estabhshmg a balance between the 
strength of the detrusor muscle and the resistance of the vesical outlet In the 
apphcation of transurethral resection to this group of patients, age and sex 
must be considered The sise of the urethra m boys less than five years of age 
hrmts the size of the instrument that can be used and therefore the adequacy 
of the procedure itself Emmett and associates^ suggested that it is best not 
to try transurethral resection m boys less than two years of age In this group 
they recommended suprapubic cystostomy to protect the mtegntj’’ of the upper 
urmary tract, and appropnate use of permeal urethrostomy m boys older than 
this m an effort to prevent urethral stncture 

Transurethral resection of this type of lesion is a more meticulous procedure 
than transurethral resection of simple non-neurogemc congemtal obstructive 
lesions The landmarks are not clearly defined The entire circumference of the 
urethra should be resected from the mtemal vesical onfice to the verumontaniun, 
and it IS better to remove too httle tissue than too much Most of our patients 
have required two resections and some three or more The operation should be 
repeated as soon as it can be established that residual urme is still present If 
as much tissue as possible has been removed from the prostatic urethra, and 
the patient still has readual urme, resection of the proximal margins of the 
external sphmcter is justified provided one recognizes the narrow margm between 
residual urme and total mcontmence 

The female urethra lends itself well to urethral dilatation, which will permit 
earher performance of transurethral resection with httle likelihood of the sub¬ 
sequent development of urethral stncture Our expenence m the management of a 
large group of non-neurogemc obstructive lesions m females is that m patients 
older than five years the urethra can usually be sufficiently dilated to permit 
use of an adult type of instrument The danger of development of urethrovaginal 
and vesicovagmal fistulas is recognized and the amount of tissue that can be 
safely removed from five to seven o’clock is himted More hberty may be exer¬ 
cised m the remamder of the cucumference, and the postenor third of the urethra 
may be safely resected By use of transurethral resection it should be possible to 
ehmmate residual urme m this group of patients 


THE OPEN RETROPUBIC APPROACH 


The difficulty m removmg an adequate amount of tissue transurethrally m 
children of both sexes younger than five years of age has led us to use an open 
approach with mcreasmg frequency durmg the past 12 years Enough patients 


> Emmett, J L and Simon, H B Traneurethr^ resection in 
conglS^ otstniction of the vesical neck and myelodysplasia J Urol , 76 695-608, 1956 
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with neurogenic and non-neurogenic lesions hai e now been followed for a suffi¬ 
cient period of tune to evaluate postoperatn e results In operating upon the 
neurogenic lesions one is faced with the same problem that exists m the per¬ 
formance of transurethral resection, that is, the entire circumference of the 
posterior urethra must be mcluded Postenor wedge resection alone did not 
proie satisfactory After the first report of Young’ of his modification of the 
open procedure we started addmg it to the postenor wedge resection EEs Y-V 
plasty IS now bemg used instead of the onginal longitudinal mcision and trans¬ 
verse closure This has resulted m considerable unproiement of the results 
obtamed m the non-neurogemc cases It has been our expenence, as well as that 
of others, that not enough tissue can be remo\ ed from the distal portion of the 
postenor urethra to ehmmate residual unne m many cases It has the adATuitage, 
however, that it can be performed on children m the age group m which Emm ett 
recommends suprapubic cj’stostomy Suprapubic cj’stostomy drainage may be 
continued and supplemental^' transurethral resection can be performed when the 
child IS older if remo\ al of more tissue is mdicated 

Two comphcations maj occur dunng performance of the open operation 
One IS 1 esicoi aginal or urethroi agmal fistula m females and the other is urmary 
mcontmence from extension of the longitudinal mcision too far distally m both 
sexes An apical stitch should always be inserted but this does not offer absolute 
protection agamst development of this latter comphcabon Young* suggested 
that mcontmence maj occur from tentmg of the external sphmcter by a longi¬ 
tudinal mcision and transverse closure His expenence with the procedure in 
the neurogemc group parallels that of others m that the results are less satis¬ 
factory than m non-neurogemc cases 

THE iHUJK SUXG OPERATIOK 

We have tned to rationalize use of the slmg operation m the management of 
vesical dysfunction due to spma bifida It is contramdicated m patients with 
residual urme In those with a relaxed external sphmcter and no residual urme, 
it would appear to create an imbalance by mcreasmg the resistance at the vesical 
outlet This has been borne out by the postoperative course of some of our pa¬ 
tients who have had the shng operation An example of thit; is the case of a girl, 
five years old, on whom the operation was performed m August 1955 Although 
she has been able to keep reasonably dry, the mtravesical pressure has been 
sufficiently mcreased to produce left v esicoureteral reflux The slmg operation 
has been shown to produce enough obstruction at the vesical neck m non-neuro- 
genic cases to cause decompensation of the upper urmary tract, and its use m 
the neurogemc group should be contramdicated 

PLASTIC PB0CEDUBE5 OX* THE URETHRA 

In patients with total mcontmence of urme a Kelly type of urethroplasty- 
may be performed to support the action of the external sphmcter and improve 

Gj^IcT6tet\ obstruction m children Surg . 

* Yonng, B W Personal communication to the authors 
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control This procedure should be reserved for the older girls, m whom the opera¬ 
tion IS easier to perform than in younger girls A surpnsmg amount of working 
space can be obtamed by performance of a hberal episiotomy An occasionally 
satisfactory result may be obtamed from this procedure but the difficulty bes 
m securmg enough support to prevent dnbbbng without mcreasmg resistance 
at the vesical outlet sufficient to contnbute to damage of the upper unnary 
tract Patients treated by either of these latter procedures must be carefully 
followed 

CLOSUItE OF THE BLADDER NECK 

Gross and associates® favored complete closure of the vesical orifice with 
permanent suprapubic cystostomy dramage only after all other methods have 
faded The frequency of fadures from other methods and the infrequent use 
of this procedure suggest that it should be utilised more often than it is The 
catheter may be attached to a small coUectmg bag or clamped and opened at 
mtervals These patients are usually able to enjoy a reasonable degree of ac¬ 
tivity Everyone is famdiar with the comphcations of contmuous suprapubic 
drainage but good management should reduce these to a mimmnm Construction 
of a substitute bladder from an isolated mtestmal segment is bemg evaluated m 
a number of medical centers and may prove to be a method of choice m the 
management of many of these cases 

SUMMARY 

The variable results of the surgical treatment of vesical dysfunction due to 
spina bifida are evidence that there is no standard method of management of all 
cases There are five surgical procedures that may be performed on the dys- 
functiomng vesical neck due to ^ma bifida m an attempt to ehmmate residual 
urme transurethral resection, retropubic Y-V plasty with postenor wedge re¬ 
section, the MiUm shng operation, the Kelly or some similar type of urethro¬ 
plasty, and complete closure of the vesical neck with permanent suprapubic 
dramage Of these, transurethral resection has been found to be the most satis¬ 
factory Operations that mcrease the resistance at the vesical outlet are con- 
tramdicated 

S50S Prytanta St , New Orleans 16, La 

‘ Gross, E, E , Holcombe, G W , Jr and Swan, Henry Treatment of nenrogemc unnary 
and fecal incontinence in children A M A Arch Surg , 66 143-164,1963 
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THE ROLE OE SPINAL CORD TRACTION IN THE NEURO\HSICAL 
DYSFUNCTION OF SPINA BIFIDA 


IAN M THOMPSON* and I J JACKSON 

From the Departments of Urology and Neurosurgery, The University of Texas Medical Branch, 

Galveston, Texas 


Unuary incontuieDce, bo importunate a result of the neurosurgical correction 
of the more extensive vanebes of spina bifida, has somewhat tarnished the tech- 
mcal bnihance and nutigated many of the benefits attendant upon early menm- 
gomyelocele repair Therapeutic disenchantment has stemmed not so markedly 
from the social stigmata of the mcontmence as from a fuller realization of the 
seventy of divestment of sacral cord control of the bladder, and the hazards 
which may denve from the neurovesical dysfunction so produced 

It has been insufBciently appreciated that the mcontmence m the surgically 
corrected menmgomyelocele is not solely a matter of a patulous vesical outlet 
but perhaps more properly a result of a dyskmesaa between a malfunctionmg 
vesical detrusor and an mcompetent sphmctenc area Urinary residuum is 
frequently pronounced and can lead to the deleterious obstruction-infection 
sequences which constitute the prune hazard to normal longevity m these m- 
dividuals 

Penfield and Cone^ m their discussions of spina bifida postulated that skeletal 
growth subsequent to early menmgomyelocele repair might produce traction of 
the anchored spmal cord and its roots This observation coupled with the sporadic 
reports of Chute,* Mertz,* and others that dissection of scar from the nervous 
tissue m the area of the previous repair was occasionally productive of a return 
to contmence led us to an evaluation of a group of patients who had undergone 
neonatal menmgomyelocele repair and were subsequently mcontment of urme 
A preliminary report of the clmical findmgs m the five patients mvestigated 
has been previously made' and is a fasematmg study of the paradoxical features 
of the neurovesical dysfunction of the spina bifida group 
Each of these mdividuala had experienced persistent imnary and bowel m- 
contmence subsequent to the neurosurgical reparative procedure Four of the 
patients were male, aged 26, 19, 14 and 13 years respectively, and one a female 
aged five years All exhibited saddle anesthesia, absent bulbocavemosus re¬ 
flexes, and despite varymg vesical capacity, cystometnc evidence of autonomous 
detrusor responses to mcremental filhng All experienced a sensation of vesical 
distention at mdividual total bladder capacity but other sensory modahties 
were absent Digression from chmeal similanty existed m urographic findmgs 


Accepted for publication October 29, 1967 

* Present address University Hospital, Hniversity of Michigan, Ann Arbor 

* Penfield. W Spina bifidum and cranium bifidum J AMA , 98 45t-460,1932 

r between spina bifida occulta in certain cases of retention 

J Urol , 0 ol7-^/4, 1921 

* Merti, H O and Smith, L A Posterior spinal fusion defects andnerve dysfunction of 
the urinary tract J Urol , 24 41-82,1930 
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and m the presence or absence of urmaiy residuum The 26- and 19-year-old 
men had normal upper tracts radiographically, no ureteral reflux, and earned 
no residuum The other three patients exhibited vaiymg degrees of upper urinary 
tract dilation and functional deterioration, all had significant urinary residua 
C 3 ^graphically and cystoscopically marked vesical trabeculation was evident 
m aU patients 

The first sacral cord exploration was done m the latter part of 1954. Durmg 
surgery a recordmg cystometer transenbed no bladder response to electnc 
stimulation m the area of scamng or of mtact nerve roots above it The spmal 
cord was bound down under tension by adhesions and the more cephalad nerve 
roots were bowed by the traction With release of the cord it moved cephalad 
several centimeters Postoperatively, the patient noted a gradual dumnution of 
mcontmence to the pomt that with observance of a two hour voidmg schedule 
he r emain ed completely dry To the present tune this man has main tained a 
contment, useful place m society Studies revealed no abnormahty of the upper 
urinary tracts and no urinary residuum Cystometnc exammatioiis show a 
defimte change from the preoperative state (fig 1) 

Stimulated by this result four patients with a similar histoiy and climcal 
findmgs were subjected to sacral cord re-exploration between late 1954 and 
mid-1955 The five-year-old girl almost immediately became completely con- 
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tment day and night No change was observed m the amount of unnary residuum 
nor m the upper unnary tract dilation The 14-year-old boy became more con¬ 
tinent, he could remam dry for two-hour penods durmg the day but was wet at 
mght The 26-year-old man has for nearly three years smce surgeiy mamtamed 
contmence despite the ngors of his occupation as a travehng salesman His 
upper unnary tract is normal functionallj' and radiographically It is now almost 
two years smce exploration m the 13-year-old boy, he has gamed mcreasmg 
unnary control, without anj’' noticeable change m his upper unnary tract status 
He cames no residuum nor infection 

Each of these patients had been plagued by constant dnbbhng of urme 
on the shghtest exertion In each at surgery the spinal cord was bound down 
by scar and m none conld a cystometnc response be ehcited by electnc stunula- 
tion of the scar or mtact nerve roots Excision of adhesions led to rehef of trac¬ 
tion and cephalad migration of the cord m all cases Trai n i n g m respect to a 
voidmg schedule, the method of Cred6 and other ad}unctive measures was 
ngorously earned out and resulted not only m an mcreasmg measure of control 
but m a more forceful elimination of unne 
In view of the seemmg beneficial effect of the sacral exploration on the mictun- 
tive pattern of these five patients we tentatively attnbuted their more con- 
tment status to the release of traction on the spmal cord and its nerve roots 
Smce an mtact sacral parasjmipathetic arc had not at any tune been demon¬ 
strated, seemin^y the sole i esical effect cord release could exert would he m an 
obviation of spmal root compression and ischemia and a subtended rejuvenation 
of the T-12 and L-1 sympathetic nerve supply 
As a mechanism for greater detrusor effectiveness postulation of the mception 
of a sympathetically mediated control appeared tenuous m view of numerous 
attestations as to the messential nature of the sympathetic vesical nerve supply 
Present day concepts of vesical innervation would more feasibly support an 
assumption that m these patients some type of sacral reflex arc did exist despite 
our inabflity to demonstrate it The postoperative change then would be asenbed 
to the conversion of an mcomplete mfra-nuclear lesion to a complete one, with 
the production of an autonomous bladder 
Two of the patients, however, durmg the course of periodic re-evaluation 
foUowmg surgery demonstrated fairly sudden reversions to an mcontment 
status The five-year-old girl who had almost miraculously remamed normally 
continent for over a year, m a short penod of tune regressed to complete m- 
contmence, and demonstrated a progression of peripheral neurologic deficit, 
without notable alteration m her unnary tract picture Similarly but more gradu¬ 
ally, the 14-year-old boy became totally mcontment once agam The only ap¬ 
parent change m these two patients was the occurrence of a skeletal growth spurt 
with a marked mcrease m height The reappearance of mcontmence followmg 
spmal skeletal elongation seenungly denoted a return of spinal cord traction 
due to a retethermg of the spinal cord at the site of the previous lysis Although 
further surgical exposure did not appear warranted to conclusively establish 
the vahdity of this explanation, no other assumption seems reasonable Full 
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skeletal growth had been achieved by the 19- and 26-year-oId men, and no further 
growth had occurred m the 13-year-old boy, and they remamed contment 

In view of these findings theoretical reassessment of the mechanism of the 
contmence achieved subsequent to the release of a tethered spmal cord leads 
to the inference of a s 3 Tnpathetic nerve influence If the bladders m these m- 
dividuals were not totally denervated m respect to parasympathetic supply 
before the operative scar 13 ^, of necessity they were subsequent to it Au¬ 
tonomous myogemc vesical control should seemmgly remam unmodified by 
any retethenng of the spinal cord yet a change m vesical function and contmence 
as well as a peripheral neurologic deficit reappeared concomitant with a spurt 
m skeletal growth An assumption that cord traction was thus re-mstituted 
seems plausible and possibly unphcates the sympathetic thoracic outflow m the 
amehorative change from mcontmence foUowmg rehef of cord traction Under 
these conditions a new sympathetic reflex arc for vesical control can ostensibly 
be promulgated with the subtended imphcation that the sympathetic nervous 
system may not be totally messential to vesical function under abnormal con¬ 
ditions 

Obviously, sacral exploration of previously repaired memngomyeloceles is no 
panacea even for so numerically limi ted a group of mcontment mdividuals 
The urmary bladders m these patients are not normal postoperatavely but they 
do appear to be more smtable for social rehabflitation and perhaps physiologically 
more competent From this study it would appear that the spmal cord un- 
tethenng procedure warrants further investigation but should await near maxi¬ 
mal skeletal growth to avoid a subsequent recurrence of traction 
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THE MANAGEMENT OF THE SPASTIC BLADDER IN PARAPLEGIA 

HERBERT S TALBOT 


From the Urology Section and the Spinal Cord Injury Service, Veterans Administration 
Hospital, TFe*f Roxbury, Mass 

The best treatment of any dysfunction is prophylactic In the hght of current 
knoivledge and practice, it may be expected that 75 per cent of patients rvith 
paraplegia or quadnplegia due to spmal cord injury ■mil achieve satisfactory 
function of the urinary bladder ivith adequate capacity, reasonably good control, 
and no need for adventitious dramage (Comarr, Talbot) Of the remainder, a 
vanable proportion, dependmg upon a number of factors, "will exhibit the so- 
called spastic bladder This is a general term embracmg several recognizably 
distmct dysfunctions, mdividuaHy or m combmation In some instances it is 
probably not strictly accurate m a physiological sense Se m antics apart, it is none 
the less essential to consider the genesis of these manifestations as a prerequisite 
to a discussion of their management 

The spastic bladder has defimte fimctional and structural characteristics Its 
capacity is diminish ed, and there are frequent emptymg efforts, because these 
are often meffectual, residual urme is commonly found The mtravesical pressure 
IS consistently elevated In consequence of this abnormal activity the muscle of 
the bladder "wall becomes hypertrophied and trabeculataon develops Eventually 
the bladder becomes markedly contracted, the result of sustamed muscular 
actmty alone, or, more frequently, m association with fibrosis In the latter 
event the structural alteration may be irreversible This is not an mevitable 
end stage m the evolution of the bladder after spmal cord mjury It may have 
been that m years past, but m modem practice it is an anachronism to accept it 
as such In some instances, however, it still occurs, and it becomes necessary to 
seek out the causes of this unsatisfactory outcome 


Smee this is not a description of the neurophysiology of micturition, it must 
suffice to state that there seem to be certam pnmaiy neurogemc factors m the 
causation of spastiaty of the bladder which are imphcit m many cases of gimal 
cord mjury Various explanations of this phenomenon have been offered, only 
a few of which need be mentioned here It has been pomted out that the mam- 
tenance of tonus by the bladder is at least m part a myogemc activity Indeed 
there are those who insist that it is entirely myogemc (Tang and Ruch) It seems 
more rewardmg, however, to think m terms of a neuromuscular apparatus, with 
the neural elements contributing a agnificant element of mtegration and modu¬ 
lation of the complex actmty whereby the bladder wall adapts itself to its content 
with such extraordmary precision and, at a given pomt of fill, discharges that 
content smoothly and efficiently (Bors, Talbot, Tang) Alyogemc actmty may 
become excessive when neural control is impaired, and spinal reflex actmty 
may mcrease when deprived of modulatmg influences from higher centers The 
loss of efficiency calls for greater effort for expulsion, and abnormally high mtra- 
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vesical pressures develop, this results in hypertrophy, which, m turn, leads to 
further hyperactivity The lesion itself, acting as an imtant, may reflexly stimu¬ 
late activity m excess of that normally evoked by the usual stream of afferent 
impulses into the spinal reflex centers In the case of a complete transection, this 
may be apparent only after the penod of so-called spmal shock has passed It 
is perhaps more evident m those mstances m which the spmal cord is the site of 
patchy mcomplete lesions, such as are encountered m the early stages of multiple 
sclerosis (Muellner, Talbot) IVIictiintional dysfunction is commoner, early m t.biR 
disease, than is ordmanly recognized, and usually takes the form of heightened 
activity, manifested by frequency, urgency, and diminished capacity 
Of no less importance, chmcally considered, are certain other factors which 
are superimposed upon the neural components Almost all these patients require 
catheter drainage, and the irntatmg presence of the catheter is itself a stimulant 
to mcreased bladder activity Infection almost mvanably follows, another 
imtatmg agent of great importance, the effect of which is m some mstances 
enhanced by the presence of encrustations or bladder stones Urethral comphca- 
tions are common, particularly urethntis, penurethral abscess, and fistulas 
These may provoke powerful stimuh to detrusor activity Parenthetically, how¬ 
ever, it IS mterestmg to observe that infections in the gemtaJ passages ordmanly 
have the opposite effect, the commonest of these, acute epididymitis, will fre¬ 
quently impede if it does not entirely inhibit effective contraction of the bladder 
wall Hypertrophy of the detrusor muscle mvolving that portion which con¬ 
stitutes the bladder neck may become so marked as to cause obstruction, which 
is mcreased m the presence of infection by the consequent fibrotic changes To 
overcome this, the detrusor must compensate by further hypertrophy and hyper¬ 
activity 

Extravesical factors may also play a part Severe skeletal muscle spasm m- 
volvmg the lower extremities and the lower portion of the abdomen causes 
changes m mtravesical pressure which, when sufficiently marked, may stimulate 
contraction of the bladder wall This sometimes causes stress mcontmence with 
bladders otherwise conditioned to a satisfactory type of refiex activity What is 
worse, it may mvolve such frequent stimulation as to make satisfactory condi- 
tiomng impossible, and, m conjunction with other factors, contnbute to the 
development of a truly spastic bladder Vesical activity m such instances does 
not seem to be part of a mass reflex but, rather, a secondary phenomenon Cysto- 
metnc observations mdicate that the bladder contraction does not occur sunul- 
taneously with the spastic movements of the skeletal muscles, but only after a 
latent penod dunng which the mtravesical pressure rises to a level sufficient to 
mitiate activity (Talbot) 

In aU this there is repeated evidence of the constant reciprocal relationship 
between function and structure (Talbot) Altered patterns of activity mduced 
by neurogemc dysfunction result m compensatmg structural alterations, such as 
hypertrophy, or mdirectly mduced changes such as those which result from 
infection By the same token, structural changes of whatever ongm express them¬ 
selves m disturbed function Smce the urmary bladder adapts itself so accurately 
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to its content, itTnll, after prolonged and continuous drainage through a catheter 
or suprapubic tube, be found to have adapted itself to a content of zero, and 
become permanently contracted Even in the total absence of infection, which is 
unfortunately hypothebcal, or when infecbon can be fairly effectively controlled, 
which IS frequently possible, this configuration is mamtamed by muscular ac¬ 
tivity Under such circunistances, the situation may still be amenable to correc¬ 
tion With active infection, however, the subsequent fibrosis may render the 
structural changes irreversible, and any improvement m function becomes im¬ 
possible simply because the end organ is no longer capable of smtable actiiuty 
Such a bladder, even when there are no other influences which might provoke 
excessive activity, will, m its end state, simulate spasticity It is axiomatic, 
therefore, to recommend that artificial dramage of any kmd be discontinued as 
soon as possible, or, if it must be prolonged, that shrinkage of the bladder be 
prevented by tidal dramage or any other maneuver providmg for rhythmic fiUmg 
and emptymg Unfortunately, even this may be impossible The development of 
ureteral reflux may at tunes, although not mevitably, make any accumulation 
m the bladder undesirable Autononuc hyperreflexia, a common phenomenon m 
high dorsal and cervical transections, may' manifest itself by the development of 
dangerous levels of hypertension m response even to minimal distention of the 
bladder Moreover, this is prone to occur m precisely those cases m which there 
IS already a tendency toward vesical spasticity The result is an impasse unless 
Bomethmg can be done to break the vicious cycle (Guttmann and Whittendge, 
Pollock and associates, Schumacher and Guthne, Thompson and Witham) 
Tummg to actual management of the spastic bladder, the discussion must 
begm by reverting to the theme of prophylaxis Before conadermg what can 
be done for those patients m whom it has already occurred, it is appropriate to 
refer briefly to the means of avoidmg it when that is possible'WThen the spmal 
cord lesion is cephalad to the conus, i e, an upper motor neuron lesion, sparmg 
the sacral segments m which the spmal reflex centers for nuctuntion are located, 
there is a good chance, all other thmgs bemg equal, of achievmg satisfactory 
bladder function Aheady described elsewhere, this is accomplished by msurmg 
adequate drainage from the outset so as to avoid over-distention, followed by 
conditaonmg of the reflex activity, the earhest possible removal of the catheter, 
and habit trammg It has been pomted out that at times this result may be ob- 
tamed without any elaborate process of bladder trauimg, and it is no doubt 
true that many patients can man age it on their own None the less, there are 
few who will not be the better for some guidance and instruction, and the develop¬ 
ment of a consistently behavmg reflex bladder throng a reasonable period of 
tidal dramage provides a sound background for the establishment of good mictun- 
tional habits (Bors, Comarr, Talbot) Mamtenance of good general health, 
avoidance of infection, and appropriate steps to reduce the mcidence of renal 
calculus formation are important conconutants When obstruction at the bladder 
neck occurs, it should be corrected by transurethral resection (Comarr, Emmett, 
Albert and Anderson) On occasion a successful issue may be impeded by localized 
spasm of striated muscle elements m the sphmcter mechanism For the most 
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part, these consist of the deep transverse penneal and bulbocavemosus muscles 
which, m effect, constitute the external sphmcter Bors, Comarr, and Remgold 
have also descnbed stnated muscle fibers mtermingled with the smooth muscle 
of the antenor portion of the bladder neck (Bors, Comarr and Remgold) Such 
spasm may be corrected by pharmacologic block or surgical mterruption of 
the pudendal nerves (Bors, Comarr and Moulton, Bors and Comarr) 

When spasticity is already present the first problem is to determme how it 
came about—^which of the mechanisms already descnbed operated m its de¬ 
velopment If none of the primary factors was responsible, and if there is no 
impediment to estabhshmg a program of bladder conditionmg, the solution -of 
the problem will he m the correction of those secondary or extraneous influences 
which may be present In actual practice, this may be a diflBcult and tune-con- 
summg process, and a descnption of all the urologic procedures mvolved would be 
beyond the scope of this discussion In most instances, however, it can be suc¬ 
cessfully accomplished even when there are multiple comphcatmg elements A 
satisfactory result, naturally, will depend upon the degree to which structural 
changes are compatible with resumption of good function The last pomt is of 
particular importance m those cases m which bladder spasticity is associated 
with ureteral reflux The changes m the ureteral wall m such a situation may or 
may not be susceptible of regression If infection can be controlled and adequate 
dramage established, the ureter may effectively compensate even for some degree 
of permanent damage With such compensation, reflux manif esting itself simply 
as a roentgenographic findmg, with no evidence of renal damage or impairment, 
is not a contramdication to termination of catheter dramage and efforts to estab¬ 
lish a good pattern of reflex nuctuntion Contmued vigilance, of course, is neces¬ 
sary m such cases 

The association of spasticity of the bladder with autonomic hyperreflexia 
IS, unfortunately, qiute common Both may be direct manifestations of neuro- 
gemc dysfunction, but m many cases, and probably to some degree m aU, the 
bladder contracture is a consequence of the necessity for contmued dramage 
Attempts to distend such a bladder, even with no more than an ounce or two of 
flmd, may provoke elevations of the blood pressure to a level as high as 250 
systohc over 140 diastohc In some instances this stimulus is ehcited not only 
from the bladder but from the urethra, and any type of mampulation, even a 
simple catheter change, is attended by this dangerous response A number of 
methods for controUmg such hyperreflexia have been proposed and attempted, 
mcludmg extensive antenor and postenor rhizotomies (Bors and French) In 
recent years a considerable success has been achieved m a large number of pa¬ 
tients by the use of the so-called ganghomc blockmg agents, particularly hexa- 
methomum and ansolycm (Kurmck) The dosage is not always easily established 
smce it must be developed empincaJly for each patient Carefully managed, 
however, this conservative method has been reasonably effective Unfortunately, 
many patients who are symptomatically reheved are not benefited to a degree 
penmttmg removal of the catheter In these, the reflex can be mterrupted by 
blockmg or division of the sacral roots A successful block will generally last 
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considerably longer than the anticipated pharmacological effect, usually from 
) 24 hours the first tune it is done, and for longer mtervals on succeedmg oc- 
lOns In a number of cases it has been possible to space these blocks as far as 
months apart, and m such circumstances, considermg the simphcity of the 
cedure, surgical mterruption is probably unwarranted In those instances, 
rever, m which the block has only a temporary or an madequate effect, 
sotomy or neurotomy must be considered (Bors, Comarr and Moulton, 
leibert) 

t mi^t be noted, while discussmg the efficacy of these procedures m the 
itrol of autononnc hyperreflexia, that sacral blocks were ongmally used to 
dify spasticity of the bladder, and the effect on the hyperreflexia was a grati- 
Qg secondarj’’ observation Smnlarly, the surgical approach, whether by 
ral neurectomy or rhizotomy, was ongmally directed at the improvement of 
dder function (Brendler and associates, Meirowski and Scheibert) The fact 
lams that at the present time the major value of these procedures may he m 
or control of the generalized autonomic reactions rather than the localized 
ceral disorder Certainly there is no warrant for usmg sacral rhizotomy m- 
crmimately m the hope of restormg satisfactoiy mictuntion In carefully 
acted cases, where there is persistent hyperactivity after all other contnbutmg 
tors have been controlled as far as possible, there may be a sound mdication 
some such procedure As the operation is performed, not all of the sacral roots 
! divided m everj' case When only the thud and fourth are divided bilaterally, 
j effect IS substantially that of pudendal nen^e mterruption, abolishing spasm 
the striated muscles of the external sphmcter while leavmg the detrusor sup- 
ed from the second sacral segment When the second, third, and fourth roots 
j divided on both sides, the detrusor has theoretically lost its entire efferent 
lervation with the exception of a few sympathetic fibers which supply the 
pon of the tngone and the bladder neck This would effectively abolish de- 
isor spasticity of reflex ongm, but leave the emptymg of the bladder to depend 
lon any other type of stimulus sufficient to provoke contraction 
Most of the patients who have benefited from this procedure mitiate mictun- 
in by a rather vigorous Cred6 maneuver There may be justification for creatmg 
ch a situation, but the mdicabons are probably limited In most cases other 
ethods of management will be adequate, provided that the structure of the 
adder has not been rrretnevably damaged Antenor rhizotomy undertaken for 
hef of skeletal spasm, with presenntion of the roots that proiude the innerva- 
in of the detrusor, may be followed by improvement of previously unsatas- 
ctory bladder function This is an mdirect effect, representmg control of an 
draneous factor which has contnbuted to hyperactivity, but m any given case 
may be of decisive influence Excellent results have also been achieved by 
le alternative, less selective, procedure of subarachnoid alcohol block, which 
Lcludes the sacral outflow The fact, however, that rehef of hyperactivity of the 
ladder may follow, even when its nerve supply has been spared, suggests that 
enervation is not mdicated m every mstance, and not before an attempt to 
nng other contnbutoiy factors under control 
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The general scheme of attack on the problem of bladder spasticity may thus 
be recapitulated 

First, avoidance of the type of dramage vrhich results m contracture 

Second, control of the secondaiy and extraneous factors already mentioned, 
and correction of structural alterations The problem is thus reduced to terms 
of the primary neurogemc d3^unction which can, m many instances, be ade¬ 
quately managed by conditiomng of the reflex nuctuntional function and habit 
training 

Third, when such conditiomng is unsuccessful, there may be mdication for 
a direct attack on the neural pathway's to the bladder by pharmacological block 
or surgical mtemiption 

All of this assumes that the end oigan has remamed capable of actmg eS^ec- 
tively But when the bladder itself is hojielessly beyond any type of retrammg, 
even with the aid of ancdlary surgical procedures aimed at unprovmg its structure 
or modifymg its nen^e supply, when, m spite of the correction of all recognizable 
contnbutmg factors, it remams an mcubus rather than a useful organ, considera¬ 
tion must be given to the possibihty of diversion or reconstruction This is not 
simply a matter of providmg the patient with a convenient method of unnary 
dramage, but rather, m the instances now under consideration, an essential 
step m salvagmg the unnaiy tract For by this tune the upper tract will almost 
mevitably have become mvolved, usually with hydroureter, hydronephrosis, 
pyelonephritis, and possibly impairment of renal function This may be further 
associated with bouts of mtermittent hypertension and other autonomic 
disorders 

Major mutilatmg procedures with irreversible results, carrymg a significant 
morbidity and an appreciable mortahty, are not justifiable save m the presence 
of such cogent mdication In most instances conservative methods of manage¬ 
ment, with such operative mtervention on occasion as has already been men¬ 
tioned, wiU be successful As expenence accumulates and understandmg broadens, 
one may hope that fewer patients will reach the sorry stage at which nothmg can 
be done with the bladder except to get nd of it Unfortunately, a certam number 
do reach this stage, and for these, if only lor these, it is essentia] to provide some 
substitution of function The variety of procedures recommended at one time 
or another for unnary diversion or bladder replacement is so great as to suggest 
that none has been found entirely satisfactory This is perhaps a further argument 
against then mdiscrurunate apphcation As regards diversion, the choice is 
hmited, m the patient with spmal cord mjuiy, by the associated bowel dys¬ 
function which excludes any kind of ureterocolomc anastomosis Smce this is 
not the place for discussion of all methods available, reference wfil be made 
only to the one employed m the senes of cases on which this study is based 
This IS the cutaneous ureterostomy through a pedicle flap which has been gen¬ 
erally satisfactory, grantmg that no method of unnary diversion is likely to nse 
above the status of an improvisation (Talbot, Pauli and Read) It has been done 
m 6 paraplegic or quadnplegic patients out of a total of 700, and there were 4 
others, two of whom have smce died, to whom the operation was recommended 
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but Y?bo refused it This may serve as an estimate of the frequency ivith which 
it seemed mdicated 

Many mgemous methods of bladder substitution have been proposed, which 
have been useful m other types of patients, but seemed not to meet the special 
needs of those m this senes, either m terms of the dysfunction to be corrected, 
or the background of the patient’s general condition It was not untd this year 
that the first such operation was performed on any of this group of 700 The 
method chosen was the reversed sero-muscular ileal graft developed by Shoe¬ 
maker and Long, which has the advantage of providmg a new detrusor element 
which retains not only its vascular but its neural supply (Shoemaker and Long) 
The patient has done well and the ileal bladder 6 months after operation shows 
a defimte and contmumg improvement over the ongmal Of particular mterest 
is the fact that episodes of hypertension prenously provoked by bladder dis¬ 
tention no longer occur There is a residue of autonomic hyperreflesaa m the form 
of sweatmg, but this seems to be stimulated more by imtation of the urethra 
and the tngonal area than by the newly constructed bladder wall It is too early 
to draw any conclusions from a sohtary case, but it may at least be hoped that 
this method wiU be available for the rehef of patients whose bladders have reached 
a stage at which nothmg else can be done 

SUMSIART 

Spasticity of the bladder m paraplegia and quadnplegia may represent a 
primary, purely neurogemc dysfunction More commonly, however, it is the 
result of the mterplay of a number of factors superimposed upon this 
The functional disorder provokes secondaiy structural alteration which may, 
m turn, contribute a further element of dysfunction 
Prolonged contmuous catheter drainage, leadmg to shrinkage of the bladder, 
may simulate or enhance true spasticity 
Management mvolves prevention or correction of structural changes, ehmma- 
tion of the secondaiy and extraneous contabutmg elements, and the recondition- 
mg of the reflex activity of the bladder m the hope of correctmg the neurogemc 
dysfunction If this is unsatisfactory, the neural activity may be modified by 
appropriate nerve block or surgical mterraption 
When the bladder is irreversibly altered, so as to be mcapable of any resump¬ 
tion of satisfactory function, recourse may be had either to diversion or to some 
form of bladder substitution 
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PATENT URACHAL CYST 

EUGENE S FELDERMAN and THEODORE R FETTER 

From the Department of Urology, the Jefferson Medical College Hospital, 
Philadelphia, Pa 

Diseases of the urachus are uncommon enough to warrant reporting a single 
case In a sun^ej^ of 15,000 admissions to the Bradj" Urological Institute only 
three cases w ere concerned mth diseases of the urachus Only three cases w ere 
found in 200,000 adnussions to the Children’s and Infants’ Hospital of Boston 
Suney of reported cases in the literature up to and including the year 1950 
totaled 192 cases In re^’le^\^ng the literature. Sterling and Goldsmith in 1953 
were able to collect only 26 pro\ en cases of urachal tract disease in which sjnnp- 
toms and signs appeared after the age of five 3 ’'ears Twentj-one cases were ob- 
sen^ed between the ages of 8 to 20 j^ears Only three appeared o\ er the age of 51 
Embrjmlogicallj’’ the urachus represents the vestigial remnant of the allantois 
which, in the fetus, communicates with the cloaca Onginallj’^ the bladder proper 
IS tubular, but after the second month, it expands mto an epithelial sac whose 
apex tapers into an elongate urachus The urachus in turn is continuous at the 
umbilicus wnth the remnant of the allantoic stalk After birth, the urachus is 
drawn downward bj" the descending bladder The whole complex is known 
after birth as the middle umbihcal hgament Begg is of the belief that the urachus 
IS embrj'ologicaUy a portion of the bladder and that both deielop from the 
ventral cloaca as a single, hollow xnscus The structure is lined bj transitional 
epithehum 

The most common cause of urachal disorders is due to a de\ elopmental failure 
of obhteration With the entire tract patent, unne wall be found to drain from 
the umbihcus With both ends closed, a bbnd C 3 'St de\elops and, m addition, 
either the umbihcal or vesical end may fail to close It is understandable that 
in the former, i e , the blmd pouch, bttle or no difficult 3 ’' wnll occur unless infec¬ 
tion should inten ene Urachal disease w ould seldom be discoi ered unless um¬ 
bilical drainage is encountered or an inflammatory mass appears at the umbilicus 
It IS noteworth 3 ^, also, how infrequentl 3 ’- pnmar 3 ^ S3Tnptoms are the presenting 
complaint I^ery few cases have been reported oi er the age of 50 All cases re¬ 
new ed were S3Tnptomatic, again, the most common S3Tnptoms being those of 
infection Complications mclude abscess, granulomas and tuberculosis, urachal 
calcuh baie been reported An infected C 3 ''st ma 3 rupture mtrapentonealL, 
mtraiesicalL or mto the bowel Neoplastic changes ma 3 ’’ occur, either benign 
or mabgnant An example of the former is the colloid cyst Ha 3 es and Segal in 
1945, after re\ lewmg the bterature, reported 45 cases of carcinoma of the urachus, 
including a case of their owm 


CASE REPORT 

The foUownng case report is that of a male patient who had no S 3 Tnptoms ref¬ 
erable to urachal tract disease per se He was hospitalized for relief of S 3 mptom 5 
Accepted for publication September 30, 1957 
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PATENT UEACHAL CYST 

EUGENE S FELDERjMAN and THEODORE R FETTER 

From the Department of Urology, the Jefferson Medical College Hospital, 
Philadelphia, Pa 

Diseases of the urachus are uncommon enough to arrant reporting a single 
case In a sun’’e 3 " of 15,000 admissions to the Brad} Urological Institute onl}' 
three cases were concerned inth diseases of the urachus Onlj three cases ere 
found in 200,000 adnussions to the Children’s and Infants’ Hospital of Boston 
Sune} of reported cases m the literature up to and including the ^ear 1950 
totaled 192 cases In rememng the hterature. Sterling and Goldsnuth m 1953 
were able to collect onlj 26 pro^ en cases of urachal tract disease m which sjmip- 
toms and signs appeared after the age of e j^ears Tn entj^-one cases n ere ob- 
sen ed betn een the ages of 8 to 20 j'ears Onlj' three appeared o\ er the age of 51 
Embrjmlogicallj’^ the urachus represents the \ estigial remnant of the allantois 
which, in the fetus, coinmumcates with the cloaca Onginall}^ the bladder proper 
IS tubular, but after the second month, it expands into an epithelial sac whose 
apex tapers into an elongate urachus The urachus in turn is continuous at the 
umbilicus mth the renmant of the allantoic stalk After birth, the urachus is 
drawn downward bj" the descending bladder The whole complex is known 
after birth as the middle umbihcal ligament Begg is of the belief that the urachus 
IS embrj ologicall}'- a portion of the bladder and that both de\elop from the 
\entral cloaca as a smgle, hollow \nscus The structure is hned bj' transitional 
epithehum 

The most common cause of urachal disorders is due to a dei elopmental failure 
of obliteration With the entire tract patent, urme wall be found to dram from 
the umbilicus With both ends closed, a bhnd cjst deielops and, in addition, 
either the umbihcal or vesical end ma}-^ fail to close It is understandable that 
in the former, i e , the blmd pouch, httle or no difiBculti will occur unless infec¬ 
tion should inten ene Urachal disease w ould seldom be discoi ered unless um¬ 
bilical dramage is encountered or an mflammatorj' mass appears at the umbihcus 
It IS noteworthj, also, how mfrequentl}'' pnmar}’’ sjnnptoms are the presenting 
complaint Verj'^ few cases hai e been reported over the age of 50 All cases re- 
inewed were sjTiiptomatic, again, the most common sjmptonis being those of 
infection Complications mclude abscess, granulomas and tuberculosis, urachal 
calcuh haie been reported An mfected C 5 ''st may rupture rntrapentoneallj, 
intrai esicall} or into the bowel Neoplastic changes nia}^ occur, either benign 
or malignant An example of the former is the colloid C 3 'st Ha 3 ''es and Segal in 
1945, after renewing the hterature, reported 45 cases of carcinoma of the urachus, 
including a case of their own 


CASE REPORT 

The following case report is that of a male patient who had no simptoms ref¬ 
erable to urachal tract disease per se He was hospitahzed for relief of S3mptoms 
Accepted for pub'ication September 30, 1957 
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of prostatic obstruction and the diagnosis w as established follomng cystography 
J R , a 55-j^ear-old Negro, nas admitted to Jefferson Hospital mth S 3 Tnptoms 
of vesical neck obstruction of at least tn o j'-ears’ duration The patient stated 
that he had gonorihea at the age of 19 Ph 3 ’^sical examination vas noncontnbu- 
tor 3 ^ vuth the exception of a S 3 Timietncall 3 '^ enlarged prostate, 13 ^ tunes normal 
size 

Laborator 3 ^ data reiealed a noimal hemogram j\Iicroscopicall 3 ’^, the urine 
was found to be infected Staph 3 dococcus aureus nas subsequentR’^ cultured 
The blood urea nitrogen, creatmine, and fasting blood sugar nere all normal 
The blood Wassemiann nas negatne The patient nas placed on catheter 
drainage, because of finding 175 cc residual unne A subsequent phenolsul- 
fonphthalem determination n as 40 pei cent in 30 minutes 

Intravenous urograph 3 ’- four da 3 ’^s after admission revealed a markedl 3 " trabecu- 
lated bladder, a fen diverticula and \ ei 3 '^ minmial upper tract changes, secondary 
to bladder neck obstruction (fig 1) 

C 3 ^stoscop 3 '’ revealed a hea^^l 3 ’■ trabeculated bladder mth man 3 ^ cellules and 
several small diverticula There nas elongation of the prostatic methra due to 
tnlobar h 3 ^pertroph 3 ’^ Tno da 3 ’^s later c 3 'stograph 3 ’^ shoved, m addition to the 
diverticula, an irregular, pouch-like structure extendmg cranialnard from the 
anterior, supenor portion of the fundus of the bladder (fig 2, A and B) There 
was complete empt 3 nng of this structure nhen the bladder nas drained 

Subsequentl 3 q the patient n as taken to the operating room and under spinal 
anesthesia, C 3 'stoscopic examination nas repeated It nas not possible to view 
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the onfice of the urachal structure 1 ecause of o\ erhnng mucosa Through a 
nudhne, suprapubic incision the bladder was mobilized, opened and the cj st-hke 
structure was excised along mth a cuff of the bladder The umbihcus u as sacn- 
ficed Because of adherence of the postenor cjst wall to the antenor panetal 
peritoneum, this was remoied with the specmien Suprapubic cistostomy 
dramage was emploj ed 

The patient had an uncomphcated postoperatn e course and eight daj s later 
transurethral resection of the prostate was performed Eleien dais later the 
patient was discharged The suprapubic sinus iias closed and he was loiding 
uathout difficult! 

The specimen measured 8 o cm in length and consisted of a cuff of bladder 
and the umbihcus (fig 3, .d) The ostium was found to measure 0 8 cm m diam¬ 
eter There w ere no mucosal irregulanties or i ah es present on the cut section 



Fig 3 
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i\Iicroscopicall 3 ^ the cyst mbs lined with transitional epithelium (fig 3, B) The 
prostatic tissue ^e^"ealed bemgn hj^ierplasia 

Cystograph}^ performed three months follomng surgerj'’ demonstrated an 
excellent postoperative result The patient remains s^miptom free 17 months 
follomng surgerj’' 


COMMENTS 

This presentation illustrates the following interesting features 

Paucity of cases discovered in patients over the age of fifty The majoritv of 
reported cases ha^ e been in children under the age of fi\ e 3 ears 

The perchance discoi'er 3 ’’ of the urachal structure following C 3 ^stogrnph 3 and 
subsequent difficult 3 ’’ m attempt to completel 3 ’' reproduce filling of the C 3 'st (fig 
2, C) 

Inabiht 3 ’^ to visualize the ostium c 3 'stoscopicall 3 ' e\eu after the diagnosis was 
e\ ident b 3 " means of 03 stograph 3 ’ 

Complete absence of s 3 inptomatolog 3 '' or ph 3 'sital findings referable to urachal 
tract disease even in the presence of infected unne due to prostatic obstruction 

CONCLUSIONS 

To the best of our knowledge, this is the first case of a successful^ treated 
patent urachal C 3 "st m a patient without S 3 inptoms referable to this structure 
Had not the patient sought medical attention when he did, subsequent mfection 
and allied sequelae would most certain] 3 ’’ ha^e de\eloped This case also illus¬ 
trates the \"alue of the c 3 '’stogram m establishing the diagnosis and the absence 
of positn e c 3 ^stoscopic findings even after the \-ra 3 diagnosis was eMdent 

1307 W Tabor Road, Phladelphza 41 , Pa (ESP) 

255 S 17 St, Philadelphia 3, Pa {T R F ) 
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USE OF FUEACIX IX TREAT:;IEXT OF TESTICUL\R TOIORS 

A CASE REPORT 

FACTOR A. POLIT4XO,* GUY W LE\DBETTER \.nd RATLAYD F LE\DBETTER 
From the Lrologic Scmcc, Massachusctls General Hospilal, Boston Mais 

The first chmeal report on the use of nitrofurans in the treatment of testicu¬ 
lar tumors nas b} 'U'lldermuth* in 1955 Furacin was used to treat a patient 
with extensile puhnonan metastasis from embryonal cell carcinoma xvnth 
complete regression He nas without chmeal endence of disease one and one 
half jears later At autopsj two jears later, the lungs showed scars throughout 
with no e\-idence of tumor at the sites estimated as being points of prenous 
metastatic disease The brain show ed e\tensl^ e metastases of chonocarcinoma - 

Fnedgood, Dauza and Boccabella treated 4 cases of seminoma * The^ re¬ 
ported marked degeneration of the tumor cells, increased fibrosis and decreased 
cellulantc of the tumor 

Furacin (5-mtro-2-furaldeh\ de semicarbazone) is a furan dematue with 
the follow7Ug structural formula 


O.X 


-CH=X—XH—C 0—XTI. 


Green and Fnedgood* studjmg the effects of nitrofurans on bactenal metabo- 
hsm noted that furacin, when adnumstered subcutaneoush, delai ed the growth 
of mouse sarcoma Pnor and Ferguson^ in an effort to find a chemical cancen- 
cidal agent studied the effects of a mtrofuran on the testes of rats Their studies 
reiealed that mtrofurans exert a more specific degeneratne effect upon the 
testicular gemunal epithehum in the rat than could be produced with mtrogen 
mustard This drug had no apparent effect on other organs except the adrenals 
These pathological changes corresponded to the exhaustion phase of the adapta¬ 
tion sj-ndrome as desenbed by Seh e ' These obsen ations led to the chmeal 
use of furacin m caremoma of the testicle 

The dramatic and almost miraculous cleanng of the metastatic lesions m 
the case reported b> Wildemiuth encouraged us to use this drug m a patient 
with sennnoma of the testes 


\ccepted for publication September 30, 1957 

* Present address Department of Urolog>, Duke Hospital, Durham X C 

> Wildermuthj O Testicular cancer Management of metastases, with report of a new 
chemotherapeutic agent Radiologj , 66 599-602, 1955 

“Wildermuth O Personal communication 
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* f^rMn M X and Fnedgood, C E Action of furacin in delanng growth of a trans¬ 
planted fibrosarcoma in mice Proc Soc Exp Biol and Med 69 603-601 1948 

3 1 (» 2-1072 Tow ^ ^ Ci-totoxic effects of a nitmfuran on nit testis Cancer 
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CASE REPORT 

A G —At age 29 this Argentiruan was found to have a tumor of his left testis 
which was removed There was no node dissection The pathological report 
was sermnoma Six 3 ^ears later pain de\ eloped in the right testicle Biopsj^ showed 
seminoma The testicle w as not remo\ ed Deep radiation therapj^ was gl^ en 
as follows—3,300 r o\ er both inguinal regions, 3,600 r over the great a essels, 
3,000 r to the mediastinum and 2,000 to the supraclancular areas 
His first admission to this hospital was in Apnl 1955, because of metastatic 
disease The essential physical findings were radiation discoloration of the skin 
oi^er the sternum and abdomen, and absence of the left testis The nght testicle 
was enlarged, tender, hard but smooth No nodes were palpable Thehemoglobm 
was 14 6 gm and white cell count 6,500 The unne was negatne Chest x-ra}^ 
showed some thickemng of the soft tissues in the retrosternal region Intra- 
lenous p 3 ^elograms showed a normall 3 ^ placed left kidne 3 ’^ and ureter Moder- 
atel 3 '^ severe h 3 "dronephrosis was present on the nght side The nght kidne 3 ' 
and proximal ureter w ere displaced laterall 3 '^ C 3 ’^stoscop 3 ’’ and examination under 
anesthesia revealed a normal bladder A mass of nodes was felt on the nght 
pehnc wall Biops 3 '' of these nodes showed metastatic carcinoma consistent 
with seminoma 

The patient refused orchiectomy He was gnen radiation therap 3 b 3 super 
voltage technique and recened a tumor dose of 3,000 r This was apphed to 
the inguinal, pehnc, testicular and para-aortic regions 
His second admission w as in Apnl 1956 Dunng the interim metastatic disease 
to the lungs de\eloped for which the patient recened an unknown amount 
of radiation to the lungs 

Of significance on ph 3 ^sical examination were the severe radiation changes 
of the skin oi er the chest and palpable masses m the nght pelns His urme, 
blood studies and intravenous p 3 ^elograms were normal X-ra 3 '^ of his chest 
showed extensne fibrosis but no demonstrable tumor An orchiectom 3 " was 
performed The pathologic report read “radiation-fibrosis no endence of 
mahgnanc 3 ’' ” Supervoltage (2,400 r) to the nght lower abdomen was prescnbed 
The patient was admitted for the third tune approximately one month later, 
complainmg of difiicult 3 ^ m breathing On examination his temperature was 
99F Tubular breath sounds were present over the lungs The remainder of 
the exammation was essentiall 3 '’ as on the first admission A chest film showed 
progression of the changes descnbed as irradiation fibrosis with pneumomtis 
He improved rapidty on antibiotics and was discharged 3 days later 

His fourth and final admission was a month later He complained of persistent 
shortness of breath His chest findings were as on the previous admission The 
pehnc masses were no longer palpable An x-ra 3 ^ of chest showed a discrete 
rounded mass m the left low er lung measurmg about 6 cm in diameter Super¬ 
imposed upon the nght second nb antenorl 3 ^ was a small rounded densit 3 " 
Elsewhere in the lungs were other suspicious shadows The left diaplmgra was 
elevated, partiall 3 ' obscunng the heart shadow, and ini oh ement of t e pencar 
dium could not be ruled out (fig 1) An electrocardiogram showed a sinus 
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tach\cardia His djspnea progressed, requinng owgen therapy In \-ievr of 
the se\ere radiation changes present it was the consensus of the Radiation 
Department that further treatment should not be prescnbed On his mnth 
hospital da^ he was started on furacin 0 5 gm 4 times daih Three daj s later 
this was reduced to 1 5 gm daili because of nausea and i omiting Oi er the 
next 15 dai s he recen ed 24 5 gm The patient miproi ed snnptomatically but 
it was necessan- to discontinue the drug because of seiere penpheral neuritis 
miolnng the arms hands, legs and feet This persisted without improvement 



Fig 1 .4, x-ra\ film of chest pnor to treatment B, chest film 5 weeks later shows in¬ 
crease m size of metastatic lesions 
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m spite of dail 3 ^ intiamuscular injections 04^ei the ne\t 22 daj-s of crude hier 
extract and 4 ntamin B complex Another chest film sho 44 ed an increase m the 
size of the lesions pre 4 iouslj^ noted (fig 2, A) His condition did not unprove 
and he expired 10 da 3 '’S later 

Postmortem examination sho 44 ed gross metastatic in 4 ml 4 'ement h 3 " seminoma 
of the bladder, the pehnc, inguinal and mediastinal l 3 Tnph nodes, the lungs 
bilat-erall 3 ^ the mesenter 3 '^ and Iner (fig 2, B) 

mscussiox 

It IS generall 3 ’^ accepted that the treatment foi seminoma is orchiectom 3 " and 
radiation therap 3 ' Sauer and Buike’ reported a cure late of 69 3 per cent. Dean,* 
54 per cent and Lewis,® 88 per cent of cases thus treated These are inipressne 
percentages of cuie-rates for mahgnant disease, ho44e4er, there remains a 
group of patients, between 12 and 46 per cent, in whom this form of therap 3 ' 
alone was not successful in effecting a cuie The outlook for embr 3 onal cell 
caicinoma is not iiearl 3 ^ so good The 5 - 3 mar surinml rate is probabl 3 ^ less than 
30 pei cent The specific degeneratnm effect of nitrofurans on germinal epithe- 
hum suggests that these drugs ma 3 ' be of 4 alue in the treatment of embr 3 'onal 
carcinoma It is m this unfortunate group of patients that a drug such as furacin 
ma 3 '- be beneficial 

The purpose in piesenting this case report is twofold 1) to call attention to 
a dmg that ma 3 ^ pro 4 e to be cancencidal for testiculai tumois, particularly for 
seminomas that do not respond or have reached maximimi benefit from radia¬ 
tion therap 3 ^ and 2 ) to emphasize that se 4 ere neuropathies ma 3 ' occur from 
such a chemotherapeutic agent Our patient impro 4 ed subjectneb while on 
medication It is concenable that he ma 3 '- ha 4 e impro 4 ed chnicall 3 ’', were we 
able to continue the furacin o\ei a longer period Se 4 ere penpheral-t 3 "pe neuntis 
developed, as in the case reported 63 '- Wildermuth The neuropatly is thought 
to be re4 eisible and maj^ be a small price to pa 3 ^ for a “cure ” 

SUMMAR4 

A case of seminoma of the testis wnth extensne metastatic disease, unsuc- 
cessfulb" treated 44ath furacin, is presented 

Furacin produces extensnm degeneratne changes 111 testiculai tissue which 
IS the rationale for such therap 3 ' 

Seaeie penpheral neuntis ma 3 ’^ de 4 mlop 441 th the piolonged use of this drug 

’ Sauer, H R and Burke, E M Prognosis of testicular tumors J Urol , 62 69-74 1949 

* Campbell, M Urologt Philadelphia 4V B Saunders Co 1954 

* Le^ns, L G Testis Tumors Postgraduate Seminar, r\orth Central Section of Amen 
can Urological Asbociation, pp 305-312, 1955 
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A SCRE\YLESS FILIEORJM FOLLOW ER 
DIOMEDE PETILLO 

Few urological instruments can equal in ingenmtj and usefulness the threaded 
catheter (Philips, Le Fort) and being an instrument of emergencj adds enor- 
mouslj to its indispensabihty in anj case of difficult urination or acute reten¬ 
tion due to stnctured urethras 

Howeier, in the common expenence of eierx”^ practitioner, there are some 
inherent flan s in the construction of the threaded catheter and its maneuvera¬ 
bility that make the instrument cumbersome and, at times, dangerous 
The mstrument is cumbersome because to thread the screu to the filiform 
IS, m itself, an annojnng and tmie-consummg procedure If, for mstance, to 
attain its imtial engagement, the filiform is turned more than one hne of 
the thread, it tends to spiral into the urethra and the follower refuses to slip 
safely m This is particularlj true in all cases of tortuous or i erj’’ narrow stnc- 
tures Again, should the screw or the fihfomi’s thread become per adienture 
onl 3 shghtlj coarse, the screwing would be a trjing or impossible procedure 
and the operator w ould be compelled to change either the follow er or the fili¬ 
form or both, at the nsk of o\ ertaxmg his patience m a techmcal endear or that 
requires, before eierj'thmg else, the utmost of human patience 
It IS dangerous because during catheterization, in order to gam the prostatic 
cune, the follower, m a simultaneous more, must be pushed m and pressed 
downward thuslj" creating a djmamic set-up that maj be responsible for that 
most feared accident which is the breaking of the minute screw and the release 
of the fihfomi into the bladder What reallj” happens here is that the follower’s 
tip carrjnng the screw, plus the ngid segment of the fihform to which the screw 
IS attached, forced as thej are against the antenor w aU of the urethra and the 
antenor hp of the neck, are automaticaUj’’ transformed in a fulcrum-hke point 
of ler erage bj^ which the tinj^ tenure of the screw maj be subnutted to such an 
unbearable pressure as to cause its cracking The mishap has occurred much 
more frequently than one would suspect 

Another drawback denies from the ncious angulation to which the most 
mhierable segment of the fihform is subjected dunng the maneuier This 
angulation disrupts and weakens the fabnc of the fihform so as to make its 
further use bunghng and hazardous 

In considenng these incom emences I w as led to the construction of a screw - 
less follower that in mj hands proies to be a safe and semceable instrument 
both as a cathetenzer and a dilator 

THE FOLLOW ER 

Size, shape and calibration are the same as an ordinal^ Le Fort’s, the onh 
substantial difference being that its tip, instead of carriang the screw’, remains 
\ccepted for publication September 3 1957 
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open barely to alloA\ tlie passage of i size 5F filiform A minor feature of the 
foUoner is a short outlet emerging from its \entral aspect at about one and a 
half inches from its distal extreme that permits the escape of unne perpendic- 
ularl 3 ^ into the basin or into the drain of the examimng table 

The follower is part of an outfit of S units in ea en numbers from 12 to 26F 

THE FILIFOR-M 

This fihfomi, 26}.i inches long, is of the avoaen tape and constructed in three 
different cahbers to fulfill tliree different functions 

The proxmial segment, destined to pass the stncture and enter the bladder, 
has an iiutial cahber of 3 or 4F and a length of 23 inches This segment is fol- 
loaaed ba a second one oiila half an inch long aaath a cahber that has been grad- 
uall} and gentla* increased to reach 6F Carrying a colon band, it acts as a 
Signal to the operator that the fihform has aa ell entered the bladder caaatj and 
as a stopper against the small aperture of the folloaaer’s tip The third segment, 
13 inches long and 5F in cahber, is destined to enter the folloaaer and run through 
the entire length of its hmien Its function is to mipart and assure contmmty 
betaaeen the folloaa-er and the rest of the fihform dunng the latter’s gmdance 
and so to make of the taao parts one undiaaded functional instrument 

An important feature of this filiform is a central core of sila er aaare that nms 
from its distal extreme A to point C of its proximal segment While re-inforcmg 
the fabnc of the fihform, this nare enhances its resIhenc^, adds to its durabihty 

-I 
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Fig 1 
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and what is more important, reassures against the possibilitx of its breaking 
at the point of its angulation 


MODXrS OPERA\DI 

With the patient in proper position the fihform is passed through the stricture 
into the bladder until the color band rests just out of the eTtemal meatus 

Xow with the follower in the nght hand and the outer segment of the fihform 
between the thumb and the forefinger of the left hand, the tip of the fihform 
15 inserted mto the small aperture of the follower and this is helped to shp o\ er 
until It 15 stopped at point B (fig 1) Cathetenzation mav now proceed 

600 IT linh St Xcir Tor/ 2o, X 1' 
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NEW PLASTIC DRAINAGE TUBING 
A SMITH KINNE and H4ROLD W BRUSKEWITZ 
From Sherman Hospital, Elgin, 111 

Ever 3 'one occasionallj'^ e\penences difficulty mth cathetei drainage following 
bladder oi prostatic surgerj' It is well established that irngation, whether open 
or closed, is rarelj’' necessarj’- since it begets only more irngation and invanablj^ 
causes more bleeding Blood clots on the floor of the bladder allow a catheter to 





Fio 1 

float above the clot and decant the supernatent unne The small stnng}^ clot 
that often clogs the e 3 "es or lumen of the catheter is all that needs to be dis¬ 
lodged Open irngation is alwaj’^s a potential source of infection 

Smce flmd is noncompressible, hinkmg the dramage tubmg distall}’ an mi 
mg or squeezmg the tubing proximal to the kinking is usually successful in is- 
lodgmg clots This a\ oids the necessity of an}'' t}TDe of irngation 

The process of milking or pumping the drainage tubing worked sati ic ori 3 
wath the old latex tubmg, but with the ad\ ent of the new er large ca i er p as ic 
Accepted for publication Julj 26, 1957 
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tubing this, nas no longer possible The new tubing has many adiantages, 
namelj, asepsis, disposability and larger caliber It became adi'antageous to 
deiase a method of milking the tubing wathout haiang to disconnect it and re¬ 
sort to imgation 

With the co-operation of i\Ir E S Outwan of C R Bard, Inc , a plastic tubing 
has been deiased wath a plastic pump or bulb built into the drainage set (fig 1) 

We hai e used this tubing m fifty or more cases of retropubic prostatectomj 
wath success in e\ erj' instance By merely kinking the tubmg distal to the bulb 
and squeezmg the bulb one can readiU deternnne the patency of the catheter 
wathout disconnecting the tubmg from the catheter (fig 1) 

We wash to express our appreciation to hlr Outw m for his interest and co¬ 
operation m the production of this useful adjunct to prostatic surgerj' 

1185 Dundee Ave , Elgin, III 
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Mid-Atlantic 

President, Dr R Carl Bunts, 300 Westoe Road, Richmond 26, Va. 

Secretary Treasurer, Dr W Dabney Jarman, 1150 Connecticut Ave N W„ 
Washington 6, D C 
New England 

President, Dr Wyland F Leadbetter, Massachusetts General Hospital, Boston 
Mass 

Secretaby-Treasurer, Dr Edrin L Prien, 1101 Beacon St, Brookline 46, Mass 
New York 

President, Dr C Byron Blaisdell, 601 Grand Ave , Asbury Park, N J 
Secretary, Dr Harold B Hermann, 417 Ocean Ave, Brooklyn, N Y 
Treasurer, Dr John W Draper 65 E 66th St , New York 21, N Y 
North Central 

President, Dr Charles G Weller, 12 Fox St Aurora, HI 
Secretary-Treasurer, Dr Edwin C Graf, 7 W Madison St , Chicago 2, HI 
Northeastern 

President, Dr W A Milner, 75 Willett St, Albany 6, N Y 

Secretary-Treasurer, Dr Francis O Harbach, 831 James St , Sy racuse 2, N Y 
South Central 

President, Dr Justin J Cordonnieb, 4960 Audubon A\e,St Louis 10 Mo 
Secretary-Treasurer, Dr Henry A Buchtbl, 1224 Repubhc Building, Denver 
Colo 

Southeastern 

President, Dr Robert F Sharp, American Bank Bldg, Nen Orleans 12, La 
Secretary, Dr. James L Campbell, 1300 Kuhl Aie Orlando, Fla 
Treasurer, Dr Hubert K. Turley, 899 Madison 4ve , Memphis 3, Tenn 
Western 

President, Dr H Spencer Hoyt, 215 Franklin St, Monterey, Calif 
Secretary-Treasurer, Dr Charles Montgomery Stewart, 2010 Wilshire Blvd 
Los Angeles 57, Calif 


section meetings 

Mid Atlantic—Ricbmoad Va October 1, 2, 3, 4 1958 

North Central— Schroeder Hotel, hClwaukeee Wis , October 7, 8, 9, 10, 1958 
Vortheastern—Equinox House hlanchester, Vt, September 10, 11, 12 13 1958 
South Central—Balias Texas October 12 13 14.15 19M 
Souiheasiern—Bro^Ti Hotel, Louisville, , April 29-I^i£i> 2,1959 

Western—Monterey, Calif, May 18, 19, 20, 21, 1959 
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relaxes genitourinary spasm, 
controls symptoms of neurogenic bladder 


Ongmally intended for use in gastrointestinal disorders, Banthme (brand 
of methantheline bromide) has attamed considerable populanty in treatment of 
certain lesions of the urmary tract 

In their recent text Lowsley and Kirwm* state ‘In the urogenital tract, 
Banthlne has proven useful m resolvmg spasm of parasympathetic etiology, by 
vulue of its anticholmergic activity In Hunner s ulcer and other forms 
of cystitis, where there is intense vesical imtabihty and great reduction m the 
capacity of the bladder, it has proved very efficient 

“The most important single indication for Banthlne therapy m vesical 
dysfunction is hypertonicity of the detrusor muscle K the applied stunuli are 
not too strong, Banthlne will relax vesical spasm due to 
parasympathetic stimulation, ’ 

Extensive clinical expenence has proved the usefulness of Banthme m 
treatment of neurogenic bladder associated with multiple sclerosis, 
cerebrovascular accidents, syphilitic paresis, postoperative cordotomy, and bram 
tumor Banthlne has also proved of value m reno-ureteral colic 
and m some patients with functional enuresis 

19«''ni8° ^ ^ ^ Wiuamis & Wilkins Company 


SEARLE 


Research m the Sen ice of Medicine 
G D SEARLE 4. CO CHICAGO 60 ILLINOIS 



Two utsUngmshed Books From 

PAUL B. HOEBER, Inc. 

VIEDICAL BOOK DEPARTMENT OF HARPER & BROTHERS 

CHAKNY & WOLGIN^S Cryptorchism 


This readable and organized rc\ic\\ of knowledge of inal descent of the testis clarifies a most con 
fused area of clinical medicine Based on excco$i\c clinical and in\cstigativc experience as well as a 
thorough acquaintance with the literature this new book, now offers a clear-cut guide to manage 
ment and therapy- 

la stressing the goal of ultimate fertility, c\cry aspect of management is explained and e\aluatcd 
in terras of functional results The raerits and dangers of specific treatments such as chorionic gonad 
otrophm and orchiopexy arc discussed in detail GDnclusions are reached on the basis of testicular 
biopsy—a method which permits more accurate follow up so that the results of therapy, cspcciall) 
as related to infertility, can be more readily evaluated 

By Charles W Charny m d Associate Antttdtng Uwloitst and William Woloin m d , Assistant 
Umlogsst hoth oi Albert Etnstttn Medical Center Southern Dtttston Philadelphia 150 pp 18 illus $585 


MARSHALL'S Textbook of Urology 

' A practical guide to urologic disorders with clinical information quickly and easily accessible 
I The author known both as a teacher and investigator combines basic principles with the newest 
technics and procedures of diagnosis and treatment 
Emphasis is on clmical management of common disorders that arise in c% cry day practice There 
arc step-by step details on systematic study of the patient relation between obstruction and mfee 
tion, causes of recurrent or persistent infections why drugs may control an infection while the under 
I lying cause may destroy the kidney obstructs c anomalies in children technic of common urological 
operations 

Here arc also details of such problems as frequency and urgency in women recurrent pyuria, 

' sterility circumasion hematuria The role of the newest drugs x ray, pyclograms is discussed 
There is speafic information on how to carry out valuable office tests Original illustrations—pre 
I pared especially for this book—make crystal clear each concept presented 

By Victor F Marshall m d Associate Professor of Clinical Surgery CUrology) Cornell Medical School 
' Attending Surgeon-tn-Cbarge Urology James Buchanan Brady Foundation of New York Hospital 176 pp 
88 illus $5 50 


-SEND FOR YOUR COPIES ON APPROVAL TODAY- 

PAUL B HOEBER, Inc , Medical Book Department 
OF Harper & Brothers 

49 East 33rd Street, New York i6, New York 

Please send roe cn approval the books checked 

□ CHARNY &. WOLGIN S Cryptorchisro $5 85 O MARSHALL S Textbook of Urology $5 5 ° 
Q My check is enclosed (return pri\ ilcgcs) Q Bill me 

Name 

Address cm t/jS 









Comfort 

for your patients 

an important factor ivhen pi oducing 
supei b diagnostic films 



WELL TOLERATED “Particularlj notable m our series of 

1500 cases with miokon, was the low incidence of minor 
side reactions such as nausea and arm pain 

QUALITY PYELOGRAMS “ diagnostic p>elograms 
were obtained in over 9G% of the cases, 
a percentage higher than previouslj 
recorded with any contrast medium 
in this hospital 

NIcoloJ C H MIOKON A N#w lnifov*fvovi 
Urogroohlc Mtdium J Urol 
75 759 lAo n 1955 ) 
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INTRAVENOUS UROGRAPHY 
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in male infertility 

'In our experience ^se haie found that the most 
effective hormone for use in male mfertilit) is 
lioth} ronme ['Cytomel’] ” 

fieed, D C , Bronning, W H , and 
0 DonnelJ, H F Male Infertility 
Diagnosis and Treatment Scientific 
Section of Clinical Session of A M A , 

Philadelphia, Dec 3 - 6 , 1957 

Cytomel* 

5 meg & 25 meg (scored) tablets 

Smith Kline & French Laboratories, Philadelphia 

★ TJlf Off* forIiotfijronii)e,S (l triio^athyroalocorVTS) 
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more and more 
hospitals are 
modernizing 
with the"AG” 



ELECTROSURGICAL UNIT 

with 

EXPLOSION-PROOF 

FOOTSWITCH 

Forbetter, surer performance, safety 
and dependability, there’s nothing 
to match the Model “AG" Bovie 
Electrosurgical Unit with the L-F 
Explosion-Proof Footswilch, 
both Underwriters’ listed 




This finest of all 
electrosurgical units has 
distinguished itself in dail) 
service t\ith the -world s 
leading surgeons and hospitals 
It IS the one and onh unit 
featuring both tube and spark-gap 
cutting, each independent of 
the other, and it protides electro¬ 
surgical fle-sibihrr heretofore 
unkno-wn Get informauon no-w 
on the AG Bo-vie and the L-F 
Eiplosion-Proof Foots-witch avail¬ 
able -w ith It. Mail this coupon 


IIEBR-RARSHBH COMPANY Jo-sio 

Dnannoll 15, Ohio 

Gcndemen 

Please send (v-ithout obliganon) your 
latest illustrated brochure on the Model 
AG Bovie Electrosurgical Unit to 
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JOINTS INVOLVED IN GOUT 


j INITIAL SUBSEQUENT 


ATTACK ATTACKS 



1 , Recurrent joint pain followed by 
long periods of complete remis¬ 
sion (Percentages refer to inci¬ 
dence ) 


SERUM URID ACID 
CONCENTRATION 



1 


3i Elevated serum uric acid levels 



2 ■ Enlargement of bursae such as in 
this case involving the olecranon 
bursa 





4t Colchicine test full dose (0 5 
mg ) every 1 to 2 hours until pain 
is relieved or nausea, vomiting or 
diarrhea occur The test requires 
usually 8 to 16 doses Pain relief 
IS highly indicative of gout 


FROM THESE FINDINGS...SOSPECT SOOT: 


^BENEMID 

PROBCNCCID 

A SPECIFIC FOR GOUT 


Once finding's point to gout, long-term management can be started 
with Benemid This effective uricosuric agent has these unique 


benefits 

Urinary excietion of unc acid is appi oximately doubled 
Sei um unc acid levels ai e i educed 
Unc acid deposits ftophi) in tissues aie mobilized 
Fonnation of new tophi can often be pi evented 


Fewer attacks and seventy is reduced 

RECOMMENDED DOSAOEi 0.2B Gm (% tablet) twice daily for 
one week followed by 1 Gm (2 tablets) daUy in divided doses 

BENEJtTTD U a trade-tQ»rk of Merck & Co^ Inc. 


MERCK SHARP & DOHME 

DIVISION OF MERCK 4 CO l»c PHIIADELPHIA 1 PA 
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THE ]\L4RLEN URETEROSTOIMY APPUANCE 

(FOR UEEfARY ILEOSTOMIES) 

The Xew J^Iarlen Ureterostomy Appliance Avas designed expressly for the 
collection of iirme ]Matenals used m construction of the apphance tnU 
TTithstand urinary detenoration and offers the foUotxmg advantages 

• THE EXriRE APPLUlKCE IS UGHTWEIGHT A2vD IS THE UTMOST TX VTEAEIXG 
COMFOPT M IIH XO UXSIGHTLT BULGES FOR THE PATIEXT 

A COXTEXIEXT DP^AIX FITTIXG IS LOCATED AT THE BOTTOM OF THE POUCH 
TO FACILITATE EMPTTIXG 

• THE FLEXIBLE MOUXTTXG RLXG AVHICH ATTACHES TO THE BODY TOLL XOT 
CUT IXTO THE PATIEXT S ABDOMEX WHILE SITTIXG OR BEXDIXG 

AXOTHER niPORTAXT FEATURE IS THE IXTER-CHAXGEABILITT OF THE VARI¬ 
OUS PARTS OF THE APPT.TAXCE FOR XEW REPLACEMEXT PARTS AS REQUIRED 
THUS AFFORDIXG A SAVIXGS TO THE PATIEXT 



For additio7ial infoniiaiwn hieraiure and prices please irnle to 

THE MARLEN MFG AND DEVELOPMENT CO. 
14807 Kinsman Road—Cleveland 20, Ohio 
U.S A 

ju cum lUEm cn rervn ittctti:!! ws «e 


Kimw :t Hcm /jis mnn- 
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JOINTS INVOLVED IN GOUT 

INITIAL SUBSEQUENT 

ATTAC 

K ATTACKS 

\ ^ 

1 


ItI 



1 20% 

68% ll 

24»/o 340 / 0 1 / I80/0 


1, Eecurrent joint pain followed by 
long: periods of complete remis¬ 
sion (Percentages refer to tnai- 


I 


2 1 Enlargement of bursae such as in 
this case involving the olecranon 


SERUM URIC ACID 
CONCENTRATION 


NORMAL RANGE GOUTV RANGE 



Elevated serum uric acid levels 





4i Colchicine test full dose (0 5 
mg ) every 1 to 2 hours until pain 
is relieved or nausea, vomiting or 
diarrhea occur The test requires 
usually 8 to 16 doses Pain relief 
is highly indicative of gout 


FROM THESE FINOINCS...SUSPECT GOUT: 

^BENEMID 


A SPECIFIC FCR GCUT 


Once findings point to gout, long-term management can be started 
with Benemid This effective uricosuric agent has these unique 


benefits 

Urinary exci etion of unc acid is appi oximately doubled 
Serum unc acid levels ai e i educed 
Unc acid deposits (tophi) in tissues aie mobilized 
Foi mation of new tophi can often be pi evented 


Fewer attacks and sevei ity is reduced 

RECOMMENDED DOSAQEt 0 26 Gm (% tablet) twice dolly for 
one week followed by 1 Gm (2 tablets) daily in divided doses 

BENEVHD li * trade-mark of Merck * Co Inc. 


MERCK SHARP & DOHME 

DIVISrON OF MERCK 4 CO Inc PHIIADELPHIA 1 PA. 
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THE MARLEN URETEROSTOIMY APPLIANCE 

(FOR URINARY ILEOSTOINirES) 


The New Marlen Ureterostomy Apphance was designed expressl}’- for the 
collection of urme Materials used m construction of the apphance wiU 
withstand urmarj’- detenoration and offers the foUowmg advantages 

• THE ENTIRE APPLIANCE IS LIGHTWEIGHT AND IS THE UTMOST IN WEARING 
COMPORT WITH NO UNSIGHTLY BULGES FOR THE PATIENU 

A CON'AUNIEN'T DRAIN FITTING IS LOCATED AT THE BOTTOM OF THE POUCH 
TO FACILITATE EMPTYING 

THE FLEXIBLE MOUNTING RING WHICH ATTACHES TO THE BODY WILL NOT 
CUT INHO THE PATIENT’S ABDOMEN WHILE SITTING OR BENDING 

ANOTHER IMPORTANT FEATURE IS THE INTER-CHANGEABHITY OP THE VARI¬ 
OUS PARTS OF THE APPLIANCE FOR NHIW REPLACEMENT PARTS AS REQUIRED 
THUS AFFORDING A SAVINGS TO THE PATIENU 



Pot odditionol infortnation, htcTotuTe and pnces please urite to 

THE MARLEN MFG AND DEVELOPMENT CO 
14807 Kinsman Road—Cleveland 20, Ohio 
USA 

Ul ORDERS RECEIVE OUR PROMPT mENTlON AND ARE SHIPPED WITHIN 24 HOURS AREH RECEIPT 
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JOINTS INVOLVED IN GOUT 


INITIAL SUBSEQUENT 

ATTACK ATTACKS 




1, Recurrent joint pam followed by 
long periods of complete remis¬ 
sion (Percentages refer to inci¬ 
dence ) 


SERUM URIC ACID 
CONCENTRATION 



3 1 Elevated serum uric acid levels 


2. Enlargement of bursae such as in 
this case involving the olecranon 
bursa 



4t Colchicine test full dose (0 5 
mg ) every 1 to 2 hours until pain 
is relieved or nausea, vomiting or 
diarrhea occur The test requires 
usually 8 to 16 doses Pam relief 
IS highly indicative of gout 


FROM THESE FINDIN6S...SUSPECT GOUT: 


^BENEMID 

PROICNECID 

A SPECIFIC FCR GCUT 


Once findings point to gout, long-term management can be started 
with Benemid This effective micosuric agent has these unique 
benefits 


Urmai’y excietion of uiic acid is appi o\imately doubled 
Serum uric acid levels aie i educed 
Uric acid deposits (tophi) in tissues aie mobilized 
Foi matron of new tophi can often be pi evented 
Fewer attacks and sevei ity is reduced 

RECOMMENDED DOSAOE 0 26 Gm (% tablet) twice daUy for 

one week followed by 1 Gm (2 tablets) daily in divided doses MERCK SHARP & DOHME 



BENEMTO Is a trade-mark of Merck & Co Inc. 


DIVISION OF MERCK i CO.. Inc. PHILADELPHIA 1 


PA. 
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UA' DISPOSABLE UNDERPADS 

EXTRA LARGE HOSPITAL STYLE lTi/2*x2A* 

Fcr the morale and v.ell-being of the oatient and evei^-one 
ccncemed. suggest the boms use of CHUX Dispt^ble Under- 
pecs HcsoitarSb'le. They ha\e the ach-antage of being 

• DEDICATED* to teJp p-eveot sVin !i7jt=t:cr.s, retfoos corrs. 

• DISPOSABLE to ra'-e t^p’jsrt cJie-iges rrcoh eas £7, puioVsT 

Sai-^s ted linen. 

• iS urderpeds cc—.emarth caotegod. 

• AVAILABLE tn enrg sto-as. 

crr"^' ir- c’-'or-df 

Also, CnL^X Cisposat’e U-oaipaos, 13" x IT^o", a-.-eiJet’a in Hanper 
Pa;': 1C3S. A CO"!?- sr* tens-de l~iL 


: d r-Dducrs oms’d » 


2 


Chicopee Mills, Inc., 

•17 Yu'dh street, Jf-t 

A (jcf »t»CTl>*l}cf 1 ICII CtlWO.VT 
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Chux DISPOSABLE UNDERPADS 

EXTRA LARGE HOSPITAL STYLE 17 1/2-x 24“ 

For the morale and well-being of the patient and everyone 
concerned, suggest the home use of CHUX Disposable Under¬ 
pads Hospital Style They have the advantage of being 

MEDICATED* to help prevent skin irritations, reduce odors 

• DISPOSABLE to make frequent changes much easier, quicker 

Saves bed linen 

• 48 underpads conveniently packaged 

• AVAILABLE m drug stores 

^quaternary ammonium chloride 

Also, CHUX Disposable Underpads, 13" x 17%", available in Hamper 
Pack lOO’s A convenient bedside unit 


U S PATCKT 2 T05 4»i 
U S PATENT 2 TO* €•• 

AND OTMEA PATENT* PCNDINO 
(g) CM INC 3« 


PROFESSIONAL PRODUCTS DIVISION 

Chicopee Mills, Inc., 

47 Worth Street, N Y 13, N Y 

A COMPANY 
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for SMre antibacterial control 


in urinary tract infections 




It s effective against almost all types of unnat}' tract 
organisms controls even antibiotic and 
sulfonamide-resistant bacteria Yet, Mandelamine 
IS not an antibiotic' Mandelamine won t sensmze 
patients no resistant bacterial strains develop 
side effects are minimal Mandelamine is one of the 
safest of all drugs for prolonged use, and— 
happily for patients—costs far less than other 
antibaaerial agents' 


safe for long-term use for all ages 

Supphed in Hafgrams® (O 5 Gm tablets), 0 25 Gm 
tablets, and pleasantly flavored Mandelamine 
Suspension for pediatric use Adults take an imtial 
daily dose of 4 to 6 Gm , and can be maintained 
on 3 Gm daily indefinitely Children need as little 
as 1 Gm daily (Mandelamine Discs, for quick 
identification of Mandelamine-sensmve bacteria, 
available from your laboratory supply house ) 

Nepera Laboratories, Moms Plains, N J 


MANDELAMINE* 

Brsnd 9f tntibmsmtnt mandeUtt 

safe and effective for chronic urinary tract infections 
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dyclonine hydrochloride 


nsurpassed topical anesthetic 



for 

instrumentations 

examinations 

pain 

pruritus 

DYCLONE does more safely than any 
other topical anesthetic because it is 

fast-acting 

long-acting 

antibacterial 

antifungal 

nonsensitizing 

supply Dyclone Creme tubes of 1 oz \;ith 
rectal applicator Dyclone Solution bottles 
of 1 and 8 oz. 



PITMAN MOORE company 

DIVISION OF ALLIED LABORATORIES INC. 
INDIANAPOUS 6, INDIANA 
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an 

effective 

adjunct 

to 

Cancer 

Surgery 


CLORPACTIN'XCB 

When used for topical antisepsis, CLORPACTIN® XCB is capable of destroying 
viable cancer cells, to minimize danger of local recurrence or metastasis without 
toxicity or destruction of normal tissue”^ 

<8 Trade mark resiBfered fn the principal countries of the world for 
a brand of tnonoxj cfaJorosene a ttabIHzed buffered organic hypo- 
chJoroos acid derivative 

^^^CLORPACTIN A Surgxeal Adjunct Antinnerobtal and Tumor^ 
eidal PropcTtict Ghedman M. Grant, R, Vestal B Roffen C 
Karlaon K. E Presented at the Surjrical Forum of the American 
College of Surseoni October 17 1967 


Pharmaceutical Division I GUARDIAN CHEMICAL CORPORATION 

I 38 15 30TH ST . LONG ISLAND CITY 1. N Y- 


Available in units 
of 4x5grain bottles 
from drug wholesalers 
everywhere 
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respiratory infections 
gastrointestinal infections 
genitourinary infections 
miscellaneous infections 


immediate 

therapeutic 

response 


use 

Sumyci 

Squibb Ciy«t*llln«TtlracycllnePhi>iphilo Complex 


intramuscular 


vrlth Xytocatr^b* 



250 mg per 1 dose vial 
100 mg per 1 dose vial 

■ when oral therapy Is contraindicated (vomiting dysphagia 
Intestinal obstruction gastrointestinal disorders) 

■ when the patient is comatose or In shock 

■ postoperatively 

1 fast peak blood and tissue concentrations 

2. high cerebrospinal levels 

3 for practical purposes Sumycin is sodium free 

Each vial contains tetracycline phosphate complex equivalent 

to 250 mg or 100 mg of tetracycline HCI (Note 250 mg 

dose may produce more local discomfort than the 100 mg 

dose ) 

FLEXIBLE DOSAGE FORMS FOR CONTINUING ORAL THERAPY 

T«tr«cyclln« photphtU 
complex equh/ 

tetncycJIne HCI (mcO Packafinc 


Captulet (p«r capaule) 

250 

BoUte* of 

16 and 100 

Half Strength Capeules 

125 

Bottles of 

(per capeute) 


16 and 100 

Suapenalon 

(per 5 cc. teaspoonful) 

125 

60 cc. bottles 

. Pethatilc Drop* 

100 

10 cc. bottles 

1 (percc.—20 drops) 


with dropper 


Squibs 


Squibb Quality—the Pnceless Ingredient 
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IN URINARY TRACT INFECTIONS 

Soluble • Safe • Specific Sulfonamide 

High solubifity, complete absorption, minimal acetylation, and neg¬ 
ligible penetration into red blood cells ensure rapid and effective 
bacteriostatic action with minimal side effects at site of infection 
Ideal for long term therapy 


direct/effective 

‘THio^tfLriL: 

OranU t>^ 

when analgesia is also desired 

TMIO^ULFIL-A 

Hr;)ni of with thitiinnp pyf//j/nr fiCl 


AYERST LABORATORIES • New York 16, NY • Montreal, Canada 

5802 



CRYSTALOGRAPHIC ANALYSIS 
OF URINARY CALCULI 


The utilization of modem crystalographic 
techniques and X Hay diffraction methods 
offer the most precise methods for more 
accurate Information regarding the structure 
and composition of the urinary calcuU par¬ 
ticularly in regard to the nature of the nidus 
of the stone 

Because of the specfaltzed skill and expen¬ 
sive instrumentation required few labora¬ 
tories have been able to offer this service 
at a price consistent with routine use We 
believe that we are among the first to staff 
an instrument especially for this specialized 
examination and offer this service to the 
Urolo^cal profession at a reasonable lee 

Complete information and addressed con¬ 
tainers for mailing will be sent to you on 
request 


lOUIS C. HERRING t CO. 

25 EAST UN»ERWOOP AVE. ORLANBO, ELA. 



To be sure of receiving every issue of your 
Journal, notifv the publisher 60 days in ad 
vance Supply your old address, your new 
address, and the name of the journal to 
which you subscribe 

Journals sent to your former address will 
be destroyed unless vou notify your post 
master that you will pay the fonvarding 
postage 

You can replace missing journals only by 
purchasing dupheates from the publisher 
at the regular pnee of single issues and 
our stock of overcopies may be exhausted 
by that time 

So — tpf// btfore moving day—notify 

The Williams & Willems Co 

Mr. Royal and Guilford Aves 
Balnmore 2, Maryland 




for vaginal moniliasis, trichomoniasis or both 



a new specific moniiiacide micofur” is combined with 

■ I I bnnd ef nlturoilmt 


the established specific trichomonacide furoxone’ in 



VAGINAL SUPPOSITORIES AND POWDER j 

85% CLINICAL CURES* In 219 patients with either trichomonal vaginitis, } 
monilial vaginitis, or both, clinical cures were secured in 187 ‘ 


71% CULTURAL CURES* 157 patients showed negative culture tests at 3 ' 

months’ follow-up examinations t 


Simple two-step ti eatment sioiftly brings relief and 
control of vaginal moniliasis and trichomoniasis 




STEP1 Office administration of Tricofuron vaginal powder 
A pplied by the physician at least once a week, except dunng menstruatioi 

(Micofur 0 5% [anfi 6-nitro-2-furaldoxiine], the new nitrofnran funincide. and Pnmv^ 
0 194- in an acidic, water-soluble powder base) Plastic insufflator of 15 Gm w th^ 
sanitary disposable tips Also glass bottle of 30 Gm I 15 Gm , with 

^ "se to maintain moniliacidal-trichomonacid 

achon tricofuron vaginal suppositories Employ^rbv tl 

patient each morning and night the first week and each mcrhrth Z 
through ono cgcio, 

zzrzmz Vr’ 

wedge-shaped suppositories without appH^tor ’ 1 

.ContMn^l ,„u.U cl « 

NITROFURANS-a new class of antimicrobials-neither antibi t 

EATON laboratories. NORltICH NEVt YORK *“>^‘>"»niides 


I 

I 


I 
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CUTTING LOOPS—Repair Exchange 

^ -- 

Choice of Wire & Shaft Size 

LIGHT CORDS—NEW—REPAIR 

8—10 DAY RETURN SHIPMENTS 

GREEN WALD SURGICAL CO , INC EAST GARY, INDIANA 



50 


Completely revised 3rd edition^ 

CLINICAL UROLOGY 

Oswald S Loicslcj, M D and Thomas J Kiricin, M D 
2 vols , 1200 pp, 600 figs, Index, S32^ 

Illustrated by William P Didusch 

Revised from subject matter to format Hundreds of new illustrations 

THE T^^LLIAMS & WILKINS COIMPANY 

Mt, Uojal And Guilford A>enues Baltimore 2 , Marjland 


excellent for intratumoral 
implantation 

High temperature steriliza¬ 
tion IS possible with utmost 
When interstitial radiation safety 

IS indicated, the ALL GOLD Accurate dosage is assured 

radon implant is recom- because the ALL GOLD ra- 

mended implant is sold with a 

Our radon implants are ALL guarantee as to radon con- 
GOLD—24 Karat—and tent at hour of use 

Prices and Literature on Request 

RADIUM CHEMICAL COMPANY • Inc. 

161 East 42nd Street, New York 17, N Y 
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PYRIDIUM^RELIEVES PAIN PROMPTLY 


fills the gap between complaint and 
correction of urinary tract disorders. 
In 20-25 minutes, Pyndium gives re¬ 
lief of urinary tract symptoms, even 
before the cause can be effectively 
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• debilitated 

• elderly 

• diabetics 

• infants, especially prematures 

• those on corticoids 

. those who developed moniliasis on previous 
broad-spectrum therapy 

• those on prolonged and/or 
high antibiotic dosage 

« women—especially if pregnant or diabetic 


1 - 

the best broad-spectrum 


antibiotic to use Is 



Squibb Tttr»cyclln* Ph«ph*ta 



Complex (Sumydn) sad Nyitibn (Mjfccstatin) 
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for practical purposes, Mystec!in-V is sodium-free 


tor “built-in” safety, MysfecIIn-V combines 

1 Tfetracydiije phosphate complex (Sumvcin) for superior 
Initial tetracrdme blood lerels assunng^ fast transport of 
adequate tetracycline to the infection site. 

2. Mrcostatin-the first safe antifungal antibiotic-for ita 
specific antimonilial actintr Mvcostatin protects 
manv patients (see above) who are particularly prone to monillal 
complications when on broad spectrum therajiy 






Otis Urethrotome 

Straight model, plain, is complete with three 
guide tips and two knife blades, in a 
wood case Has standard thread—for 
use with standard filiforms, if desired 

GU-4140 Complete Each, $62 50 

GU-4141 Replacement Blade, only, for above Each, $600 










Mueller & cd. 

330 South Honore Street 
Chicago 12, Illinois 

Dollot • Hotulon • Loj Angelei • Focheilsr, Minn 



# OR safety and reliability use composite Radon seeds in your cases 
m requiring mterstitial radiation The Composite Radon Seed is the 
/ only type of metal Radon Seed having smooth round non-cutting 

^ ends In this type of seed, Illustrated here highly magnified, Radon 

is under gas-tight, leak-proof seal Composite Platinum (or Gold) 
Radon Seeds and loadmg-slot instruments for their implantation 
ore available to you exclusively through us Inquire and order y 
moil, or preferably by telegraph, reversing charges 

THE RADIUM EMANATION CORPORATION 

GRAYBAR BLDG. Telephone MU 3-8636 NEW YORK 17, N. Y. 






debilitated 



• elderly 

• diabetics 

• infants, especially prematures 

• those on corticoids 

• those who developed moniliasis on previous 
broad-spectrum therapy 

• those on prolonged and/or 
high antibiotic dosage 

« women—especially if pregnant or diabetic 


the best broad-spectrum antibiotic to use is 



Squibb Tttracycllni Phosphat* Complax (Sumydn) and Nystatin (Mycostatin) Sumydn pfus Mycostatin 


for practical purposes, Mysteclin-V is sodium-free 


for “built-in” safety, Mysteclin-V combines 

1 Tfetxacyclme phosphate complex (Suinycin) for superior 
initial tetracycline blood levels assuring: fast transport of 
adequate tetracycline to the infection site. 

2, Mycostatin—the first safe antifungral antibiotic—for its 
specific antimonilial actlvitj Mjcostatin protects 
many patients (see above) Tsho are particularly prone to monUial 
complications when on broad spectrum therapy 


CcptiJrt (IM but 000 a.) bottle* 
of 16 Bd 100 H f/-St enfftA Cmjmdn 
(m mr^lUOOO u,) bottle* of U 
»nd 1» SiapeMion UW taeJllSOOO 
tt.) • ox. bottle*. Pedtetrfc Drop* (100 
mtVlOO 000 u.) 10 cc. dropper bottle*. 


Squibb 



Sqmbb Quality^ 

the PncclcM Ingredient 




MYSTECUIN V PREVENTS MONILIAU OVEROROWTH 


25 PATIENTS ON 

25 PATIENTS ON 

TETRACYCLINE ALONE 

TETRACYCLINE PLUS MYCOSTATIN 


After leven days 


After seven days 

Before therapy 

of therapy 

Before therapy 

of therapy 

C r - 

C ^ r* 

c r r *' ■“> 

C - - r 

r 

r o O O O 

^ " r ^ - 

~ " f' r- 

- ^ 

O • • • • 

c : c 

c c c c o 

' o o 

• • • • • 

o 

c r c c 

o o o • • 


o o o • • 

r - c O 

Monillel overcrowth (rectal *w«b) 

None Q Scanty 

• H.ivy 

1_ 


Child* A. J_ Bntbh M J 1 660 1956 





Otis Urethrotome 

Straight model, plain, is complete with three 
guide tips and nvo knife blades, in a 
wood case Has standard thread—for 
use with standard filiforms, if desired 

GU-4140 Complete Each, $62 50 

GLI-4141 Replacement Blade, only, for above Each, $600 


a Wl 

fftdriumj 




Mueller a co. 

330 South Honore Street 
Chicago 12 Illinois 

Oollas • Houston • Los Angeles • Rochester, Minn. 




OR safety and reliability use composite Radon seeds in your cases 
requiring interstitial radiation The Composite Radon Seed is the 
only type of metal Radon Seed having smooth round non-cuttmg 
ends In this type of seed, Illustrated here highly magnlhed. Radon 
is under gos-tight, leak-proof seal Composite Platmum (or Gold) 
Radon Seeds and loadmg-slot Instruments for their implantation 
are available to you exclusively through us Inquire and order by 
mcnl, or preferably by telegraph, reversing charges 


THE RADIUM EMANATION CORPORATION 

GRAYBAR BLDG. Telephone MG 3-8636 NEW YORK 17, N. Y. 












WHEN 
YOU TREAT 
infections 
IN PATIENTS 
SUCH 
AS THESE 





• debilitated 

• elderly 

• diabetics 

. infants, especially prematures 

• those on corticoids 

. those who developed moniliasis on previous 
broad-spectrum therapy 

• those on prolonged and/or 
high antibiotic dosage 

. women-especially if pregnant or diabetic 


If 

the best broad-specfrum antibiotic to use is 



Sttulbb T«trocycllno PbMphatt CompiBi (Sumydnl and NyaUUn (Mycoitatin) 


ON-V 

SumycJn plus Hyco»t*Un 


for practical purpos0s, Mystaclin-V is sodium-free 


for “buUt-In" safety, Mysteclln-V combines 

1 Ttetracycline phosphate complex (Sumycm) for superior 
initial tetracycline blood lc\ els assuring fast transport of 
adequate tetracycline to the infection site. 

Z Mycostatin-the first safe antifungal antibiotic-for its 
specific antimonilial activity llycostatin protects 
many patients (see aboye) nho are particularly prone to monilial 
complications ■when on broad spectrum therapy 


MYSraCUN V PKCVDNTa MONIUAU OVERQROVYTH 

C«p«Kln ( 10 mr fSSb 000 a-t 
of 1C HBd 100 mgtk CmprnU* 

(U PwJll&OOO u) bc*tl« of 1* 

•md IW (1 5 nijr./l 5 000 

tt.) .. ov botOet. rrdtsfne I>roro (lOO 
u.! 10 ct. dropper bouleu 


Squibb Quahty— 
the Priceless /nyrcdient 



25 PATIENTS ON 

TCTRACYCUNE ALONE 

25 PATIENTS ON 

TETRACYCUNE PLUS MYCOSTATIN 

Before therapy 

r '■ c '' '' 

After levtn days 
of therapy 

Befor* therapy 

^ - n 

After seven days 
of therapy 

r ^ '^0 

r 

o o o o 

'' C ^ r 



o • a a • 


C C r c C 

o o 

a a a a a 

- o 

r <" c c 

O O 0 • • 

a a a a a 

o o o a a 

r ^ r r Q 


Monlllti overcTDwtb (reetti sweb) Non* O 0 Heavy 

Chndi A. Brttlth M J 1 6« 1956 







Ci-ORPACTIN® WCS-90 

for 

INTERSTITIAL AND TtJBERCULOUS CYSTITIS 
REFRACTORY CYSTITIS OR URETHRITIS of 
mixed ongin, or mvolving resistant organisms 
KIDNEY PELVIS LAVAGE in Pyelonephntis 
ROUTINE USE PRIOR TO CYSTOSCOPY 
PRE- and POST-OPERATR^ ANTISEPSIS 

Bactericide • Fungicicfe • Virucide • Non-Toxic • Non-Allergenlc 


JAmMEa, J K. end SPIRfTO A. L: 
Cbfpoctin for fub^'cyloui eytfiih 
J UroJ 73i?0IJ 1018 1955 


REFCRENCESt 
O CONOR VINCENT J I 
Oofpadin WeS 90 In Hie h'eolmenl of 
JntTitltlal cystith Qvorfrrly BvfIrUn North 
wotfam Unh MoS School Qilcogo 1955 
VoL 29 No 4 Poge 392 VV/ntor Ouorfer 


nOCKS IL H end KADESKY M, Ci 
Mtdicol Managemtnt of Urfnory 
Troct MoctfonSt Th» Mtdkel ChNcs of N A* 
Stpl 1956 (Sovnden) 


Write for Literature 

Guardian Chemicaf Corporation 

38-15 30fh Street, Long Island City 1, N Y • Exeter 2-4020 



Volume 75 


May 1958 


Nltnlber 5 


THE JOURNAL OF 

UROLOGY 

founded in 1917 BY HUGH HAMPTON TOUNG 
Official Orgaii of the American Urological Association 

BOARD OF rorroRS 

Montague L Boj-d, Grayson Carroll, David >L Davis, John I_ Eniinet^ Geo. 

George C Prather, Winfield W Scott, Lome G Wood 
J A- Campbell Colston, Edtlor-tn-Citef 
Hugh J Jewett, Aaoctale Editor 


hospital library 

7505th USAF HOSPITAL 


William P Didusch, Art Editor 

CONTENTS 



SOT 

Sll 

S15 


Bilateral Pheochromocvtoma C A Linlc Ira RosenthaJ an<] J B Ktfer /|1 

F^nmentalLrolKhiaMsiQRat E 5 aa/rarar/iond/fcnH/o Eanfr;ff ibo 

Concomit nt N^ephrectomt and Prostatohthectomt ilfonfo de la Pena JoscEut^A 

RegmnafH'-po’liertma m Acute Renal Ischemia J P Slueber, Jr , Stercn Koraes, 

Si ,on Ko'clol tl and Letter PersI tt t -o n 

Experimental Htdronephrosis Produced b\ Beta Irradiation of Ureter L B Guzeond 

Bilateral Squamous Cell Carcinoma of Kidneis I V Thompson, John Schneider and 

L C Koian _ j „ n n i , 

Retropentoneal Hemangioma H R Yeirmuii and R R ^ r ci r- t 

Transition of Ct-titi« Glandularis to Adenorarnnoma of Bladder J L, iauu-, D J 
Giflaton and J E Imhrtgha j t rr n 

Lenign Tumor of Bladder in Infants Mtirrau Rureell, J L Lipin and J 11 homes 
‘Substitute Bladde- Made of Sigmoid Colon At/vd.i Defer 

Complications Incident to Heal Conduit F P De Rooa r-. u dh- 

\ C'lco Lrethrnplas \ for Congemtal Vesical Xeck Obstruction in Gniiaren U 11 
3 oung and J D lehcl 

Retropubic I e'icourethral‘‘aspension R B Carton „ 

Hi'tological Stud\ of Extraparenchvmal Let Jig Lil t Celb J H ucUonald and J --1 
Calamf 

Androbla-toma of Te«ticle in Infant Aziz Fam and K G Ishal j e n 

Effects of L TbiToxint and LiothiTonine on Spermatogenesis E J Farris and S II 

Colton , rr 

“^ubfertiliti Treated b\ Liothv ronine D C Reed IT H Broirnina and H F U Donnctl 
Retropubic Biop'i of l’ro~tate D A Culp R H Floe! t and J P Porto 
Chromo omal 5e\ Determination of Prostate H G Kiidirh and H M Bouet 
P lace of Noiobiocin in Genitounnan Tract Infections Hami Seneca, J K Lattiiner 
and 1 ifi'toEia Jofui'or 

‘timptomlc" Tulxirculou^ Bacilluna G L Gale 

I luid SuppI ApparatU'for Ci'to'copv and Transurethral Operations FEB Foley 


Annual Meeting, tircncan Lrological Astoctalion, Chalfonlc Haddon Hall 
Allanlic Cit’i A J^ April 30-23, 1959 


C niicnr ig ' Tm: Vtmivws A tYnxi-V Ccufivt 
trs the Lki.<^ S of -iT^eftc-j 


SsB U 




For ukimacc convenience on house calls, 
or in the office—at the ph}sicjan s finger¬ 
tips, the right size catheter, sterile, ready 
for instant use Packs and stays neatl) in 
bag, with packaging that ensures, under 
normal handling, sterilitj’- maintained up 
to two full jears Simple, convenient and 
eas} to open Available through leading 
Surgical Supplv Dealers 

Literature on retiuest 


CRBARD INC 


SUMMIT N J 


Pubtahed mootUj by Thf VVilbana A WUkjca Co Vt BtoiU * Gmitord A^« Baltimore 2 Vtd USA 
Subsenption price $12 00 smcle issue IJJJ5 
Second rJass^mad pnnJcffe* autbomed at Baltimore ifd 





















THE JOURNAL OF UROLOGY 



Are you getting 
all three? 


Effecu\e management o£ urinary traa infecuoni 
calls for satisfactory lymph and unne lesels as n ell 
as adequate blood lev els Gantnsin prosades all three 
snthm two hours of admimstrauon. Urinary traa 
infecuons are rapidly and safely controlled. 

Gantrisin 

Roche Laboratories 

Dmsion of Hoffmann La Roche Inc • NuUcy 10, N J 


CAHTHtBIHS—IKAHO OF BULraOZAZOLC 






THE JOURNAL OF UROLOGY 


THE JOURNAL OF UROLOGY 

Manuscripts submitted for publication and communications concemmg editonal 
matters should be sent to Dr J A Campbell Colston, editor, 1120 N Charles SL, 
Baltimore 1, U S A 

Reprints of articles mil be furnished to contributors i\hen ordered m advance A 
table shounng cost of reprints, v ith an order slip, is sent i\ ith proof 

Thf Journal of Urologv is issued monthly Two volumes are issued each }'ear 
beginnmg in January and July 

Correspondence concerning business matters should be addressed to The Wilhams &. 
Wilkins Company, iMount Royal and Guilford Avenues, Baltimore, USA 

Subscription price, $12 00 per year, $13 00 m Canada, $14 50 foreign and postal 
union Single copies v hen available $1 25 

Claims for copies lost m the mails must be received withm 30 days (domestic) 

Change of Address —Publisher must be notified 60 days m advance Journals unde- 
liverable because of mcorrect address will be destroyed Duplicates can be obtained 
(if available) from the publisher at the regular pnce of smgle issues 

New subscriptions and reneivals are entered to begin vith the first volume of the year 
vhen subscription is received Should issues of the current \olume be out of print at 
the time subscnption order is received, the pro-rata value of such numbers will be 
refunded to the subscriber 

Subscriptions should be renewed promptly —^To avoid a break m your series, subscnp- 
tions should be renewed promptl)-^ The publishers cannot guarantee to supply back 
issues on belated renew als 

Subscriptions, new or renerwal, should be sent to the Publishers listed below 



PUBLISHED MONTHLV B\ 

THE Wn^LIAJMS & A^TLKINS COMPANY^ 

Ptibltshers of Scicnhjic Books and PenodtcaU 

BALTrMORE-2, USA 






THE JOURNAL OF UROLOGY 


3 



Dependable Analgesia.. 


PROFOUND • PROLONGED • CONTROLLED 


With 


Pontocaine’ 


SADDLE ILOCK 


0 2% and 0 25% Pontocaine HCI in dextrose 
(hyperbaric), ampuls of 2 cc. (4 mg and 5 mg ) 
Also Niphanoid' ® (instantly soluble dry 
form) and 1% solution in saline (isobaric) 

- HIGH 

MEDIUM 

low 

0^% Pontocaine HCI in dextrose 
(hyperbaric), ampuls of 6 cc. (16 mg ) 
Niphanoid ampuls of 10,15 and 20 mg 
1% solution (in saline) 2 cc. (20 mg ) 


NERVE »LOCK AND 
INFILTRATION 


0 16% solution, vials of 100 cc. 
■Niphanoid,” ampuls of 260 mg 


hydrochlori(ie 


Mm,.. 


Each sealed Amptalner^ contains 
a single sterile ampuL 


Alutalngra * 
Seel 



Rubber diepbrogm 
tfopptr 

—Sterll# ompgl 
GuMt oad ootirde) 


The following 

toluttoiu are available m Amptainere 
Pontocaine 1% solution, 2 cc. (20 mg) 
Pontocaine 0.25% solution in dextrose, 
2 cc. (6 mg) 

Always ready for use —no autodamng 
or storage in antiseptics required 


USOtATOtlK HIW T01« IL H 


SMIocaln* (bnmd of fttrocoin*} 
Frphen«id ond AmptQln*r 
»rod«norti ftp, U S Rot Off 








THE JOljRK\L OF LROLOGi 


THE JOURNAL OF UROLOGY 

Manuscripts submitted for publication and commumcations concemmg editonal 
matters should be sent to Dr J Y Campbell Colston, editor, 1120 N Charles Sl, 
Baltimore 1, U S A 

Reprints of articles will be furnished to contributors when ordered in ad\ance A 
table showing cost of reprints, with an order slip, is sent with proof 

Tot Journal of Uroi.og\ is issued monthlj Two ^olumes are issued each jear 
beginnmg in Januan and Julj 

Correspondence concerning business matters should be addressed to The Williams 
Wilkms Companj, iMount Ro}^! and Guilford Avenues, Baltimore, USA 

Subscription price, S12 00 per ^ear, $13 00 m Canada, $14 50 foreign and postal 
union Single copies w hen available $1 25 

Claims for copies lost m the mails must be recen ed withm 30 da)'S (domestic) 

Change of Address —Publisher must be notified 60 dajs m ad\'ance Journals unde- 
li\erable because of mcorrect address will be destrojed Duplicates can be obtained 
(if available) from the publisher at the regular pnee of single issues 

iVnt’ subscriptions and renewals are entered to begm with the first \olume of the 3 'ear 
when subscription is recen ed Should issues of the current volume be out of pnnt at 
the time subscription order is received, the pro-rata value of such numbers will be 
refunded to the subscriber 

Subscriptions should be rcncdcd promptly —To avoid a break m jour senes, subsenp- 
lions should be renewed promptlv The publishers cannot guarantee to supplj' back 
issues on behted renew als 

Subscriptions, ncio or renrual, should be sent to the Pubhshers listed below 



PUBLISHED SIONTHLV BV 

the WTLLLAJSrS & WILKINS COMPANY 

Puhhrhcrs af Sncnlifie Boots and Periodicals 

BYLTniORE-2, USA 





for acute and chronic 
genitourinary tract infections 

FU R ADANTIN 

bfind of Bttmfortntolfi 


AVERAGE FURADANTI^ DOSAGE In acute, complicated or refractory cases and in 
chronic infections—100 mg qj.d., with meals and with food or milk on retiring 

REFERENCES 1 FBppln, H. F VlrBliii* M. Month. M 4J5 1955 t CmnraH. H. T, et iL Snrt. Grn. 
Obrt. IK 1. 1958 t NoWtt. R, E. Jr., nnd Tonns J E. Otat. Gyn.. N Y H 89 1957 


1 


NOW, for hospitalized patients, for severe urmaiy tract infections 'when peroral 
adminrrtrafaon of Fubada^'TI^ is not feasible and for senons infections as 
septiceima (bacteremia) FURAOANTIN IfltraVenOUS SollltlOTl 


k 



I 


NITROFDRANS a itrto class of antunicrobxals 
neither antibiotics nor snlfonaimdes 



EATON LABORATORIES, NORWICH, NEW YORK 



A POINT OF VIEW IN ’55 

“At this time, it appears that the problem 
of antibiotic-resistant bacteria is the 
greatest fear in the future with chronic 
infections of the urinary tract 

i A POINT OF FACT IN ’58 

“ This prediction has proved 
to be correct for both gram-positive 
and gram-negative organisms 

...WITH ONE NOTABLE EXCEPTION 

studies indicate that microorgamsms, 
in vitro and in vivo, do not appear 
to develop resistance to Furadantin 


for acute and chronic 
genitourinary tract infections 

FU R ADANTIN 

^nd ef nIiroftmnt9<n 


AVERAGE FURADANTIN DOSAGE In acute, complicated or refractory cases and in 
clironic infections—100 mg q i d , "with meals and with food or milk on retiring 

REFERENCES 1 Fllppln. H. F TlrtinU U. Month. S2 1956 2. Car>rtll, H. T, *t ah Snrr Gjn. 
Obrt. Ht 1 1958 3 Neibltt, R. E. U. Jr., and Yotm* J E. Otot. Gm., N Y 1# 89 1957 


NOW, for hospitalized patients, for severe urmnry tract infections Mviien peroral 
administration of Furadxntin is not feasible and for serious infections as 
septicemia (bacteremia) fuRADANTIN hltraveilOUS SollltlOTl 


NITROFDRANS a ticw class of antimicrobials 
neither antibiotics nor sulfonamides 



EATON EABORATOBIES, NORWICH, NEW YORK 



The safe, physiologic 
potentiation of 



now also available in two other 
outstanding Pfizer antibiotic agents 
used in your practice... 


Glucosamine a ph>siologic absorption-enhancing agent is chemically an 
amino sugar, 2 amino d glucose &HlaNO^. 

Enhancement studies in\olMng 84 adjuvants and 30 000 blood level determi 
nations revealed glucosamine as the enhancement agent of choice for both 
tetrac)dine and otjtetracycline (Tetrac)Ti®and Terramycin®) Notonljdid 
glucosamine considerably increase antibiotic blood levels, but it produced 
these higher blood levels more consistently in crossover tests And, importantly, 
gluco'amine has no adverse effect in the human body 

Glucosamine is a normal physiologic metabolite that is found widely in the 
human body Glucosamine does not irritate the gastrointestinal tract, it is 
sodium free and releases only four calories of energy per gram Further, there 
IS evidence that glucosamine may influence favorably the bacterial flora of 
the intestine 



tfirst available 
with 

new 

Cosa-Tetracyn for Oral Suspension 

Delicious orange flavor 1 5 Gm ,125 mg per 5 cc teaspoonful when 

reconstituted 2 oz. bottle ♦TrEdcnurk 

^ 'n. c 14* fFtb 'S 19^8 M Cbn Rer / 30 (April) 19o8 


H-nn 




SINGLE-INJECTION VD THERAPY 

Primary and early secondary syphilis 

ln|ection BICILUN, 2,400,000 units in single-dose dis¬ 
posable syringe 

Acute gonorrheal urethritis in the male 

Iniection BICILLIN, 300,000 units per cc in a single dose, 
vials of 10 cc 


INJECTION 

BBOliLLiM' 

LONe-ACTINe 

Benzathine Penicillin G 
(Dibenzylethylenediamme Dipenicillin G) 

Penicillin wifh a Surely Factor 


® 

PtHladelpMsl P< 




.Jr.ascs ,,,, IV' 


IV tr'' 






AtV\ \T' 




~ ^ X T'' < * 

.• 'V*' ^ 








SINGLE-INJECTION VD THERAPY 


Primaiy and early secondary syphilis 

ln|ection BICILLIN, 2,400,000 units in single-dose dis¬ 
posable syringe 

Acute gonorrheal urethritis in the male. 

Injection BICILLIN, 300,000 units per cc. in a single dose, 
vials of 10 cc 


INJECTION 

BDCIILLi 

LONG-ACTINS 


Benzathine Penicillin G 
(Dibenzylethylenediamine Dipeniclllin G) 

Penicillin with a Surety Factor 


PWladBlpIils I Pi 
















setting new standards 

ETHICON 


sutures 



SINGLE-INJECTION VD THERAPY 


Primary ond early secondary syphilis 

Injection BlCILUN, 2,400,000 units in single-dose dis¬ 
posable syringe 

Acute gonorrheal urethritis in the male 

Injection BlCILUN, 300,000 units per cc in a single dose, 
vials of 10 cc 


INJECTION 



BCIILLSB^' 


LONe-ACTINe 


Benzathine Penicillin G 
(Dibenzylethylenediamine Dipenicillin G) 

Penicillin with a Surety Factor 



PbfladefpfDil Pa 


•J 

I 















setting new standards 

ETHICON 


sutures 






SINGLE-INJECTION VD THERAPY 


Primary and early secondary syphilis 

ln|ect(on BICILLIN, 2,400,000 units in single-dose dis¬ 
posable syringe 

Acute gonorrheal urethritis in the male 

Injection BICILLIN, 300,000 units per cc in a single dose, 
vials of 10 cc 


INJECTION 



DCBLLiS^* 


LONe-ACTINe 


Benzathine Penicillin G 
(Dibenzylethylenediamine Dipenicillin G) 

Penicillin with a Surety Factor 



PhllBdelphla 1 Pa 



„ v>o'' "'“"y 





'v JOURNAL OF UROLOGY 


13 


profound relief 


nd dispels apprehension htfCh. pre 



lod obstetric analgesia either alone 
mnraies. 

doses orall) or parenteralh pro 
less SCI ere side reactions than those seen tilth 
analgesics nausea and tomiting are rare cen 
s are mild in nature or absent and effects on 
ninimal 


ted ever) 6 hours if necessary Up to 50 
I, doses) for severe pam 

Adults—25 to 50 mg An initial dose 
{ instances for moderate pain If insuffi 
I or for unusual!) severe pain —75 mg 
ITINE may be administered e\ ery four 

I mg added to 500 cc. of 5 per cent 
I mg slowly followed by the amount 

t rcspii itorv iltpressimi siniicl lines 
potent naicoiic aiiaUisiis tan bc 
.-mist \>ii.UNvC (\ M\\bioniior 
I forming Subject to tlic rcdcral 

NE anilendine, 25 mg each (pres 
s of 100 and 500 

ible as Injection Leritine aniler 
liospliatc) in bo\es of 25 1 cc. and 


\ S Prindpla of Dnig Evaluanoni in 
ICS (Taper read at ibc Tliirti fifth Gen 
lal Research Allantic Clti Starch 21 24 
C tiapin E. W Fhannacologv of Evhll 1 
vnitcndinc A New Potent Synthetic Anal 
mental Therapeuucs Vol 119 No 1 
as an Anesthetic Agent Journal of the 
i>«) I9a7 4 Kcau, A. S Telford J 
ndinc Dihvdrochlondc Anesthcsiologf 
n 1 M Prcisig R Wheaton H H 
New Si-nthcnc Analgesic Anilendine 
•ng New Vork June 3 7 19 j 7 
ns on rcqncst- 

SHARP & DOHME 

ERCK i CO Uc PHILADELPHIA 1 PA. 



SINGLE-INJECTION VD THERAPY 


Primary and early secondary syphilis. 

Injection BlCILLlN, 2,400,000 units in single-dose dis¬ 
posable syringe 

Acute gonorrheal urethritis in the male 

Injection BlClLLIN, 300,000 units per cc in a single dose, 
vials of 10 cc 


INJECTION 

B B © 11 L L i 0^* 

LONS-ACTIN6 

Benzathine Penicillin G 
(Dibenzylethylenediamine Dipenicillin G) 

Penicillin with a Surety Factor 


® 

PhlladeiphI* 1 Pa 


t 
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'LERITINE’ 

consistently gi\ es profound rebef 



'LERITIHE' relieves pain and dispels apprehension both pre- V 
and posiopeiamels ^ 

■LERITIHE' pro\ided good obstetric analgesia, either clone 
or inth scopolamine or barbiiuraics- 

aERITINE' in recommended doses orallv orparenterallv pro ^ 

duces significantlv feucr and less scicre side reactions than tho^ seen inth 
certain other potent narcotic analgesics nau*^ and vonniing arc rare cen¬ 
tral nenou'; SI stem side effects are mild in nature or absent, and effects on 
heart and blood pressure are minimal 


RECOMVEhDED DOStGE 

OfUL Adults—25 mg repeated everv 6 bour« iX necessary "bp to 50 
mg (or more frequent 25 mg doses) for scierc pain. 

SUBOrTA-JECruS & IimwnJSCULAR Adults—25 to 50 rag An initial dose 
of 25 rag IS adequate m most instances for m^eraie pain U insuffi 
aent 50 mg should be gnen or for unusualh severe pain—75 mg 
For sunained analgesia. Leksuse may be administeri^ t\ciy four 
to st\ hours, 

nmuYETJOUSi Adults—50 to 100 mg added to 500 cc. of 5 per cent 
dextro^ solution, Injea 5 to 10 mg slowly followed by the amount 
desired at a relam cl' sloi\ dnp 

FPEC^rriO iS Tlic raic incnncc-< of re-pirainr' di.prt<MOii tJimciimcs | 
vL.xn iMil: Li RHINE iiid oili r potent narcotic anaUL-<i<s can be 
icadib rcNcrv^l uuh the ama«.«»nm XviXInl^^ (\ Mhlnorraor 
p!nnc< brJiiTiNE nm l>c halm forming Subject to the Federal 
N irc»»t c L.^u 

SUPPLiEDi ORAL. Tablets ‘Lerttinx anilendine 25 mg each (pres¬ 
ent as the dih'drochlonde) bottles of 100 and 500 
PiRE\TERAL IXRITINE available a« ln)ecuon Leiutine andcr 
idine 25 mg/oc. (present as the phosphate) in boxes of 25 i-cc. and 
23 2-cc- ampuls and in 50-cc- rials 


1 kcalmg R,, Hindi X C.. and Keats A. S Pnnaplea of Dm;: Evaluatioas m 
Dcniat SurRCTT Anuhisiammes and \nalrrsjcs (Paper read ai ibc Thut\ 6 fth On. 
Mcrtinc of the Imcmational Assoc, for D^ial Research AUanuc Citr \Iarch 21 24 
I^j 7) 2, Orahoxais, P D Lehman X G C^pin, X PbarmacoloTr of Eih>l l- 

(4 AminopbeiiethsI)-| Phcnslbompccoiatc Anilendine A Noe Po cut Smibeiic Anal- 
peuc- Joumal_of Pharniacolo;^^ and Expcnmenial Therapetmo, \oL 11*^ No 1 
(Januan) 3 Stag«, J T., Annendinc as an Anesthetic Acenu JouTnal of the 

Honda Medical Aisoaanon 4-1 145 14a (Aopusi) lQa7 4 Keats, A, ^ Telford J„ 
Kurosn A Studies of Analsrcsjc Drops Anilendine Dih'drochlo-idc AnesthcsioIoCT’ 
IS 6^-CQ7 (SeptctnbcT-OaobcT) 10 j 7 5 Rifin L M„ Pmsip WTicaion H H.. 

iJTvdnun M EL, and Schscarr. B X ’"A Nor Srnibetic Analzesic. Anileridinc.** 
ScicntiBc E-chibit, IWth A3f.A. Annual Mreimp Ne^ \ort June 5 7 19 j 7 
Additional mfonnation u avaHahle to ph^ue^ans on xe qu est, 

MERCK SHARP & DOHME 

division of werck ^ co,u_ Philadelphia i pa. 

*=*3 erf Verdk X. Co las. 
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A new orally potent analgesic 

LERITINE' 

^ ANILERIDINE 

unsuipassed even for intense pain 


WHAT INVESTIGATORS SAY 

•In one senes of loo patients nho recened 6o mg o£ anilendine 
every 4 hours lor a 24 hour penod, 95% reported relief of pain 1 

• a potent analgesic svith high oral actmty and relatnel) mild 
sidereacuons It has a prompt onset of action and a long dura¬ 
tion of analgesia. - 

•In a series of 300 patients anilendine used as a primary anesthetic 
agent, appeared to be more potent tlian meperidine, and mth die 
drip method no significant apnea or hj'potension occurred Anal¬ 
gesia appeared to persist up to three hours postoperatnely ® 

• In this study anilendine uas found to be ti\o and one half times 
as potent an analgesic as mependine on a milligram basis * 

•In a comparative study of 278 patients Leritine’ gate profound 
relief with potenq approaching that of morphine ivith minimal side 
effects B yThis is illustrated in the folloiung chart 


CHART 1 COMPARATIVE RELIEF OF POSTOPERATIVE PAIN (3 Day Period) 


Percentage of Adult Patients Experiencing Complete Pain Relief 



Long acting LERirrsE gaie profound relief mth feuer doses in this studs of pain 
control in 278 patients after surgery Tlie patients ssere obsersed during three post 
operatise dass to compare the analgesic potency of anilendine morphine sulfate and 
tlircc other narcotic analgesics 

Onset of relief 11 ^s from 10 to 30 minutes after intramuscular injection of anilendine. 
Duration of relief saricd from 2 8 hours No side reactions or toxic effects from ani- 
lendine ssere encounlered 






U/iwnUte PhA lahkts 

for 

INFECTION 

combining ANTIBACTERIAL ACTION with 
Uromide 

Each entenc coated Uromide Plus Tablet contains 
Methenamine Alandelate 250 mg 
Uromide 250 mg 

"When combined therapj is indicated for. 
INFECTION —Methenaimne Mandelate’s spe¬ 
cific action on the unnary tract controls 75*^ of 
the common unnary infections . provides pro¬ 
longed effectiveness with few resistant strains . 

IS virtually free of untoward effects does not 
cause hypersensitization. 

STONE FORMATION— is inhibited by Uro¬ 
mide The high glucuronide levels which inhibit 
stone formation create the desired environment 
for clearing up infection rapidly with Methena¬ 
mine Mandelate. 

PAIN RELIEF —Analgesia provided by Uromide 
further enhances the synergistic action of Uro¬ 
mide Plus Tablets 
Dosage 2 tablets QlD 

Supphed Bottles of 100 and 500 


a companion to Uromide Tablets.. 


r 1 

L J 


U/umiiik Jabteti 

for 


PREVENTION OF STONES 


in long range therapy “There was no appear¬ 
ance of new calculi in 17 of the 19 pa¬ 
tients ”* 


The ADVANTAGES of UROMIDE TABLETS 

are 


EXACT DAILY DOSAGE m just three 
tablets for a convenient ^vlth meals schedule. 
ECONOMY— a major factor in long range 
therapy 


“Salicylamide proved e\ en better than acetylsali- 
cylic acid and is used in all cases now All patients 
in this senes had had a stone episode within a 
year of starting treatment or had renal calculi in 
situ at the time.”* 


Each Uromide Tablet contains 667 mg of salicyla- 
mide buffered with aluminum hydroxide. 

Dosage one tablet TID 

Supplied Bottles of 100 and 500 


*E L Pnen and B S Walker 


so FUNDAMENTAL YOU KNOW IT WORKS 


NEW 



if lU' 
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Mimary tract 
sdfa for trealmefll of iirkary tract hifectioiis 


Relief of painfnl or nncomforlahle symptoms quickly; prompt, efficient control of the mfechon, the 
only sulfa comhmation which provides Pyndinm m the full therapeutic dose with only 1 tablet q Ld. 

P\ndiuni Tn-Sulfa piondes the quick and specific local action of Pjmdium for lelief of 
pain, uigencN, fiequencj and noctuiia. The tiiple-sulfa component is a therapeutic standard 
%\ith \\ell-e<=tabh'5hed ad\antagcs o\ei single sulfonamides bioadei, moie efficient antimicio- 
bnl attack, incieased solubihU at normalh acid le\els of uiine (pH 5 5 oi less), practical 
elimination of ceitain side effects (initation, hematuna), ieduced sensitization piobabiliU, 
Eignificanth highei, moic prolonged sulfa concentrations at lowei dosage 

WARNER-CHILCOTT / OVER 100 YEARS OF SERVICE TO THE MEDICAL PROFESSION 







Youhs is to provide safe and rapid control 
of urinary traa infection. Gantrism offers 
bacteriQStasis where needed — with thera¬ 
peutically effective lymph and unne levels as 
well as adequate blood levels 



Your Patient’s is based on how quick 
ly your treatment brings relief The Azo com 
p>onent adds swift control of urinary tract 
pain and discomfort. 

Success m the treatment of urinary tract 
mfections — 


Azo Gantrisin 



Roche Labo-atories 
Division of Hoffmann LaRoche Inc 
Nude) 10 N J 




ORAL STABLE' 
SUSPENSION READY TO USE' 




BICILLIN^ 

Benzathine Penicillin G Wyeth (Dibenzylethylenediamine Dipenicillin G) 

A Superior Oral Penicillin for Children 

SUPPLIED Cherry flavor —300 000 units per 5 cc tsp bottles of 2 fl oz 

Custard flavor —150 000 units per 5 cc tsp , bottles of 2 ft oz Phiiideiptiia i Pj 



© 
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Greater comfort 

for postoperative 
and postpartum patients 



abdominal distention and iinnary retention 
can often be prevented or promptly relieved 
— iiitli less need foi unccmfoi table enemas and catheters 


Ureclioline. 


Chicndr 
(B«hinccbo\ ChSondc) 


V recholine’ helps restore normal function after surgerv and childbirth 
hi increasing the muscular lone of the gastromtestmal and urmarv 
tracts Postoperative “gas*’ pains can frequently be presented or 
promptli rebel ed—ivrth less need for uncomfortable enemas mtuba 
Don, eind sucDon apparatus Mictunbon is facihtaled—without the 
discomfort and risk of infecDon inherent m cathetenzaDon 

AdministraSton and dosage, emt be grrea prophvlacticallv or 
ihcrep^ucallv after surgerv or cliildbirtli- L^ual oral dosage 
10 to 30 mg. three or four limes diilr Usual subcuianeous 
dosage 5 rag. three or four tunes dailr 

Other indtcattons^ gastric atonv and retention following vagotora\ 
and o her «urpcaJ pToc»^urcs chronic functional urmarr 
relation due to aionv without ob^tnictjon ni'^colon, including 
congenital megacolon (Hir^ch prungs di‘eav*> certain ca.‘-r* of 
paraivtic flea* to counteract «ide c^ect* of aDlihvp-rten^ne 
ganglionic blocking drug? 

Supplied 5 mg. and 10 mg. tablet* Lotilc' of 100 
1-cc. anpul* containing 5 mg, 
l 1 -T M « c' X EEOw a CO.. Inc. 


\«a*or*t' cu^'dtj e r\r\T*\cr* 



Especially for urinary tract- infections 

Description Azo Gantnsin provides — in a single tablet — the wide spectrum, 
well tolerated antibactenal action of Gantnsin, the highly soluble, single 
sulfonamide, together with the local analgesic action of phenylazo-diamino- 
pyndme HCI 

Properties Not only does Gantnsin provide high urmary concentrations 
with httle hkelihood of renal blocking, but therapeutic blood and lymph 
levels can readily be achieved and maintained Phenylazo-diammo-pyndine 
HCI IS a local analgesic agent useful in unnary tract disorders, it generally 
provides rapid relief of dysuna, burning and frequency The orange-red dye 
appears promptly in the unne this often has a favorable psychologic effect 

Indications Unnary tract infections when associated with pain or discom¬ 
fort. Particularly useful in cystitis prostatitis and urethnbs when due to 
susceptible orgamsms Also valuable before and after urologic surgery 
cystoscopy and catheterization 

For dosage and supply refer to FDR page 758 


analgesic action for 
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Comprehensive tetracycline-sulfonamide 
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iJ^\ To reduce the risks in TUR surgery 
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mor^rologists are changing to 
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Cytal 

ihe nonhemolytic, isotonic irrigohng fluid 

becouse 


Cytal is safer 

• surgical mortality is reduced—Trhen isotomc irrigating solutions 
were used tnc t/^d of distilled water in 2492 consecutive transu¬ 
rethral prostate resections, onl 3 0^6^ mortality was reported-’ 

• hemolysis during resection is prevented 

• hard clots are not formed on prostate bed — venous ooze reaxJilj 
washes awaj 

• ofierating time is shortened—loop need not be removed from in¬ 
strument to dean off clotted blood- 

• free of amm o aads or nitrogen winch can metabolize mto tone 
ammoma- 


Cytal 


is more convenient 


• optical qualities are excellent— Cjial was selected from a 
choice of 30 nonhemolytic solutions because of its optical supen- 
onty when -newed throu^ the lens of the resectoscope-”^ 

• postopeTati\ e imgation is required less frequently than when gatmo 
IS used 


• tendency of b’ood to form free dots or fibrm masses m the bladder 
IS reduced- 


• irrigation catheter does not become obstructed by dots 


C\ TAL* ts available m stij-ile, pyrogea-free 1 lite- SaftdasiiB* 
ready for tmmeidiate dilut'on use 
•A centraso k«7tcu» r=r* pcrtb«i 


J Cryry C H^S/STrsyZs 240 lyy 

R_U lU=:x H. Pjryroidi, U R„ 


Xst YTwr 
Ctrfftr r^en 

fev Tt^ K*"i 
f*^*a*vf* C* Wed» 

9 ^ Orr* 



C tt TT f P llonciTneicr 



new, 



lavin 



~1 



uradantin 


tfind of nitrofurantoin 


intravenous solution 


for 




A WIDE RANGE OF 
CLINICAL USEFULNESS . 

tn systemic infections such as septicemia (bactere¬ 
mia), peritonitis, and other bacteria] infections as of 
postoperative wounds and abscesses In severe geni¬ 
tourinary tract infections when the patient is unable 
to take Furadantin per os 

. .. AND A WIDE RANGE OF 

bactericidal effectiveness ... 

wide-spectrum activity against most common patho¬ 
gens • clinically effective agamst many antibiotic- 
or sulfonamide-resistant genera such as Aerobacter, 
Staphylococcus, Proteus, and certain strains of 
Pseudomonas. 


...WITH CERTAIN UNIOUE ADVANTAGES 


• negligible development of bacterial resistance 

• no reports of renal, hematopoietic or hepatic toxi¬ 
city • no monilial superinfection • safe for continu¬ 
ous use without danger of thrombophlebitis 

Pull dosage instructions and discussion of indications 
and side effects are enclosed in each package. 
P’URADANTIN Intravenous Solution is available to all 
hospital pharmacies 


NITEOFDEANS—a neiD class of antimicrobials— 
neither antibiotics nor sulfonamides 



EATON LABOEATOEIES, NOEWICH, NEW YORK 
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P_-.I /[Jrtiijittnil jrf JlEfi-lrfKtiTt Pr-ptrSa. ilo-e rap d 2 bt<rpnca 
Fibber and b^ner sTistamed plasina cone«TitratiCFB5 iiio*e 
soluVe in ac-d cnne *ban o*be- sulfonamides f-eedon from 
crmalliiria and ab«<nce o' «:sin£cant accnmclaton of even 
in parents 'oatb ano'emia- i 

Ur^iTctfcrfei Ictr Disaja. Less sulfa fo* the Indner to cope 
ve- fnHy ejec u v e . A «mgle daS"" do^ae 0 o "o 1 0 Gnn fl *o 2 
tab'ets^ mamtains h^h®” plasma levels than -■ *o 6 Gm- dallv of 
o be* sulfonamides—a notaVe ass^- m p^olon^ed tberapv - 

Kew Cc=trtl Otet SzJfrmtaiie-senitfTe O r s mts a. Kyvex maintains tbe 
p*o^on;?ed b.^b tissue concentrations of pnriarr iinpo*tance in 
treatment o' urmar^ infections a iberapetmc asset to'o'ard 

C -eventm" manifes* pvelon*T)bntis as a complication of pe'sts'ent 
ac'erTurta during p*esnancv and puerpenuTn. Maintenance of 
s^eule unne in such patients 'xas accomplished •^th 1 table‘ of 
Ktvei daily * 





D*«^e Tbe recommended adult dc»*^ is 1 Gm- (2 tablets'* the £rs* 
dav foUo'xed bv 0 5 Gra. <1 taV€*’> eve*v dav tbereafie* o* 1 Gm. 
e''e*v o be* dav fo* mild to codemte infecuons. In severe infec¬ 
tions 'whe*e p*omp hich blood ^evt^ ane mdica'^ed. tbe mitral 
do*e «'‘oaid b** 2 Gm. follo’^'ed b'v 0 5 Gm. ever'" 2-« hours- Do*^^e 
in children, acco*dinu to 're zh Le„ a -*n Ib child «bould *cceive 
o' the adUi dosatre. It is *ecomm®nded that tbes^ dvcancs no' 
be exceeded, 

KYNEX-WHEREVER SULFA THERAPY IS INDICATED 


Taiieti Eccn vsr e con-mns o 5 < 71 * t o' sulfam**- 

t^ox^■p'^’^<i^*t:» Bo o' 2, and tabV^ 


Src 7 Each eas*v^nfU (5 cc ) o'ca-ar-el Savored «— Lp contains 
2o0 mu o' ^^aire ''owpv-danine Bo Ja c' d, on. 


Kc'c-er « 1 Grc’- c H C ari Jacks-n G G P^o -'nptd T r’.mm 
c* Lnnarj Tr2-i 1* ecu—s »iJi S-,.2r-ffih3T*T'*'i-r:n* Nr» Errr-d 
J ''c- —^ 1 “ 1^** ^ Bi onaJ Sr*r Err^^d / \frd Z5 

^ Jc^^W F„J -ndFir„=i M and 

5 - a c—r’i —n-e Nr^ 1 AceJ Sc fO j 9 <- 


•Rcn.L S Pa O' 


LCnCnLC LABODATOVICS 
AWE* CAS CtiNAv “ CCW»*SY 
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PYRIDIUM'RELIEVES PAIN PROMPTLY 

fills the gap between complaint and 
correction of urinary tract disorders. 

In 20-25 minutes, Pyridium gives re- f 
lief of urinary tract symptoms, even / 
before the cause can be effectively f ' 
treated. Diagnosis, antibacterial! ] 
action orsurgery maytaketime—but! 
pain relief can be immediate with/ * 
Pyridium, the standard urinary traci - 
analgesic, warner-chii-oott ‘ 
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Specifically Recommended in the 
Treatment of Prostatic Carcmoma 

"ESTRADURINr 

Brand of polyestradiol phosphate 


Long-acting Estrogen ivith Unique Mode of Action 


• simulates physiologic release of estrogen 
• acts as a S)mtlietic gland secreting natural estrogen 
• inamtains constant effective levels 


“Estradurin” offers a safe, efficient, simple, 
and rebable means of insuring constant effec 
ti\ e estrogen levels in patients ivrth prostatic 
carcinoma * * 

The unique mode of action is explained as 
follows 

Wo depot effect at site of injection — Within 
24 hours, 90 per cent of the total dose dis 
appears from the injection site. Clearance 
from the hlooff stream is also rapid, and 
ivithin 48 hours varying amounts appear in 
the reticuloendothehal cells where storage is 
apparently passive. 


stream Biologically active units of estradiol 
are slonlj split off from the parent molecule 
The free estradiol then exerts a normal estro 
genic influence and is metabobzed by the 
body in the same manner as the endogenous 
hormone. 

Suggested Dosage 40 mg mtramuscularly 
every tivo to four weeks or less frequentl), 
depending on the chnical response of the pa 
tient If the response i^ not satisfactory, doses 
up to 80 mg may be used I icreasing the dose 
primarily prolongs the duration of action, but 
the amount of estrogen aiailable at any one 
time IS not significantly increased 


Hydrolysis in the blood stream — As the 
amount of circulatmg polyestradiol phosphate 
falls below a certain level, more passes from 
the reticuloendothelial system into the blood 


Availahihty No 451 — Each package pro 
1 ides One “Secule”* containing 40 mg poly 
estradiol phosphate and one 2 cc ampul of 
sterile diluent 


Bibliograph] and literature on request 
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PYRIDIUM^RELIEVES PAIN PROMPTLY 


fills the gap between complaint and 
correction of urinary tract disorders. . _ 
In 20-25 minutes, Pyridium gives re* j ^ 
lief of urinaty tract symptoms, even I 
before the cause can be effectively f 
treated. Diagnosis, antibacterial I rffl 
action or surgery may take time—but! rnf t 
pain relief can be immediate with] 
Pyridiurn, the standard urinary tract 
analgesic. WARNER-CHILCOTT controls 
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*The already superb Fontar® optical system has been 
improved in this new 'BB' series of non rotating 
Nationai cystoscopes The field of vision has been ren 
dered brighter and eye fatigue further reduced 

**Now the telescopes and sheaths of the 'BB' cysto¬ 
scopes and panendoscopes are completely interchange 
able with like instruments of American manufacture 


Have your nurse write us for detailed folder "BB" series 


c 






NATIONAL ELECTRIC INSTRUMENT DIVISION 

92-21 CORONA AVENUE ELMHURST 73,NEW YORK 

MANUFACTURERS OFj OTOICOPCt CPHTHALMOICOPC* CTATOSCOPn PAOCTO»COPf» 

NASOPHARTRCOICOPE* HY»TtR0$C0Pt» »ICItOIDO»COPC* CAUTEAY ItT* WCOICAL HEADLABPf 
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Perhaps the most^^^ 
effective sulfonamide ^ 
available today 
for minary infections 





Continiit7ig studies sho\v that Elkosin is one of the safest and 
most useful antibacterial agents known toda'^ For example 
recently the results of siilfisomidine [Elkosin] therap) 
were eialuated in 55 additional patients with unnary tract 
infecuons 31 were cured, 4 showed a good response 
'Uhth no attempt made to maintain an adequate dail) fluid 
intake or alkalinization of the unne, no renal or hematopoi¬ 
etic toxiat) occurred • 

For systemic infections, too, Elkosin therap) is sound therapy 

•Rutenburj A- M Ann Ncu ^ork Aesd. Sc. 69 389 (Ocu 32) 1957 


ElkosiiT 

(sulfisomidine CIBA) 


SUPPLIED TABLETS 0 5 Gm (white 
double scored) 

SYRUP (strawberry flavored) 
0 25 Gm per4-ml teaspoon 
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AN AMES CLI 

CLINICAL BRIEFS FOR M( 


QUICK 


_IN 


PRACTICE 



can selected diabetics on insulin be 
changed over to tolbutamide on an 
ambulatory or outpatient basis? 

Yes By gradually reducing insulin dosage during the change-over and 
by frequent daily testing of the unne—by the patient—for sugar and 
ketone bodies 

Source—Sugar, S J N Ann New York Acad Sc 71 256 (July 10) 1957 

for the change-over from msulm 

COLOR CALIBRATED CLINITEST* Reagent Tablets 

bh&md 

the STANDARDIZED unne-sugar test for reliable quantitative estimations 
standard “plus" system standard blue-to orange spectrum 

with Clinitest prescribe 

ACETEST' Reagent Tablets—rapid, reliable test for ketonuna 

BRAND 

or the NEW ' dip-and-read” test for ketonuna 

KETOSTIX Reagent Strips 

TMOPIARK 

AMES COMPANY, INC ELKHART, INDIANA 
Ames Company of Canada, Ltd , Toronto 


4I»I« 







NOW 

a bactericidal 




urinary 

antiseptic 


CATHOZOLE 

(Saalium N»v»lii*cin with Sulfamethylthiailiaz»le) 



Anflbactorial apootrum 'CATHOZOUE' Is 
bactericidal and has an exceptionally broad 
antibacterial spectrum It Is highly effective 
against the mostfrequent and even against 
some of the most stubborn urinary tract 
Infections coff P vu/gtris pseudomonas 
and staphylococcus) 

Speed ot action Pain, frequency, burning 
and Irritation usually subside within 24- 
hours 

Urinary tract concentration Achieves ef> 
fective levels, higher than those attained 
with any other urinary tract antiseptic 
Solubility ///jgr^es/solubility and lowest acety¬ 
lation of any available urinary tract anti¬ 
septic Less hazard of crystallurla 
Tolerance Oral dosage forms well toler¬ 
ated Relatively rare side effects 
Indications Acute and chronic uncomplicated 
and resistant urinary tract Infection In young and 
old No cross resistance with other urinary tract 
antiseptics 

Supplied Tablets 'CATHOZOLE'—in bottles ot 24 
and 100 tablets each containing 125 mg 'Catho- 
mycln*Novobiocin (as sodium novobiocin) and 375 
mg sulfamethylthladlazole 


b » br*tn»V cl S stk I Co, Iflc. 


V £ MERCK SHARP & DOHME 

DIVISION OF MERCK & CO, INC, PHIIADEIPHIA I PA. 



help normalize prothrombin time before 


surgery 


“has a more prompt, more potent and more 
prolonged effect than the vitamin K analogues”* 


MEPHYTON 




VITAUnN Ki 



Reduce the hazard of hemorrhage due to hypaiprothrombmerma during 
or after surgery tonsillectomy obstetrical and gynecological procedures, 
surgery of the newborn (especially prematures) neurosurgery, thoracic 
surgery, mtestmal surgery, biliary tract surgery, rhmoplasty, surgery m any 
highly vascular area. 

Especially mdicated m patients with obstructive jaundice or when prothrombin 
level IS depressed following administration of anticoagulants barbiturates 
salicylates, antibiotics sulfonamides or phenylbutazone C!an also 
be used postoperatively to combat hemorrhage due to hypoprothrombmemia 

Dosage Surgery—up to 50 mg orally at least 24 hours preoperatively or up 
to 50 mg mtravenously at least 12 hours preoperatively to restore prothrom 
bin to safer levels 

Supplied Tablets 5 mg bottles of 100 Emulsion each 1-cc ampul contams 
50 mg boxes of 6 ampuls 

MERCK SHARP &- DOHME. division of merck & co isc Philadelphia i pa 

Mephyton it a trBd«-fn*rk of MERCK & CO^ IfO. 

Counca on Pharmacy and Chemistry New and Nonoffidal Remedies. Philadelphia. J B Lipplncott Co 1356 p 605 
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a well tolerated, highly soluble 
sulfonamide preparation 

therapeutically established for 
your clinical use 


For 'many urmary, respiratory and other bacterial vifections 

jou II find Terfonjl a drug of choice because of its high 
degree of efficacv maximum safetj and wide patient ac¬ 
ceptability To date, physicians have prescribed Terfonyl 
for millions of patients nith excellent results. 


Adiantages of Terfonyl 

■ clinically proved in millions of patients 

■ p^o^^de3effectl^e sulfonamide therap\ with minimal nsk 

■ highlv soluble at the pH ranpe of the kidneys 

■ wide antibacterial spectrum—including gram positive and 
gram negatiw organisms 

■ produces rapid high blood levels 

■ economical 



Supply 

Tbblets 0 6 Gm bottles of 100 and 1000 Kaspberrv fla 
vored Suspension 0 5 Gra. per teaspoonful (5 cc.) pint 
bottles 

Squibs 

Squibb Quahty-thc Pnecicss Ingredient 
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For many unTiary, respiratory and other bacterial infections 

you 11 find Tcrfonyl a drug of choice because of its high 
degree of efficacy maximum safety and wide patient ac¬ 
ceptability To date physicians have prescribed Terfonyl 
for millions of patients with excellent results. 


Advantages of Terfonyl 

« clin]call> proved in millions of patients 

■ provides effective sulfonamide therapy with minimal risk 

■ highly soluble at the pH range of the kidneys 

■ wide antibacterial spectrum—including gram positiv e and 
gram negative organisms 

■ produces rapid high blood levels 

■ economical 



Supply 

Obblets 0 6 Gm bottles of 100 and 1000 Raspberry fla¬ 
vored Suspension 0 6 Gm per teaspoonful (6 cc.) pint 
bottles 

Squibb 

Squibb Quahty-the Pneelas Ingredient 
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New Electrosurgical Umt with Improved Features — 

C-264 Electrosurgical 


Automatic Line Voltage Control 
An automatic transformer controls the in 
coming line voltage, regulating it in such a 
way as to produce maximum cutting and 
coagulating efficiency The automatic volt 
age regulator keeps voltage constant at 115 
volts even when-incoming line voltage varies 
between 80 and 135 volts It eliminates poor 
results sometimes caused hy low line voltage 

Increased Power Output 

The power output on the vacuum tube cuttmg current end 
of the spark gap coagulating current has been substantially 
increased to give maximum efficiency in cutting and coagu 
lating without excessive destruction of tissue or damage 
to instruments 

Increased Cutting Speed 

Full was e rectification is obtamed by use of oscillator tubes 
utilizing both wases of the alteroatmg current cycle This 
produces a full wave form pattern snth a faster and more 
uniform cutting speed 

Triple Pedal Footswitch 

The footswitch provides three separate foot pedals for the 
control of the s acuum tube cutting current, spark gap coagu 
lating current and blend of cutting and coagulating currents 
The switch has a broad metal base and the pedals are 
located in a position most convement for the operator The 
connecting cord at the base of the switch is heavily insulated 
and of sufficient length to permit positioning of the foot 
switch at a convenient location on the floor 


Unit 




Lotu center of gravity and 
ball bearing naheeli mini 
mine tipping hazards 


Volt meter on control panel sho<ws output voltage at 
all times, automatic regulator keeps output con¬ 
stant at 115 volts even vslien incoming voltage 
varies betvoeen 90 and 135 volts Handles control 
povser of cutting and coagulating currents and pilot 
lights indicate nohich type of current is in use 



Knob on front of unit provides the extremely fine control 
of cutting current necessary in brain surgery and in 
retinal detachment operations 


Visit your dealer to inspect this improved unit or write for complete information 

ESTABLISHED IN 1900 FREDERICK J WAllACE Pre.ldunl 
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BILATERAL PHEOCHROAIOCYTOiLA. IN A 12-YEAR-OLD BOY 

CHARLES A. T.TVrCK, IRA ROSENTHAL and JOSEPH H KIEFER 

From the Departments of hrotogy and Pediatrics, University of Illinois, Chicago 

Pheochromocytoma is au uncommon tumor, but it is an important diagnosis 
to keep m mind m consideration of the patient with hjiiertension Untreated 
manj patients ^vlIl die of the renal, cerebral and cardiac effects of the pheochio- 
mocj-toma Surgical procedures are poorl 3 ’ tolerated bj' patients haanug this 
disease nhen it is unrecogmzed The surgical treatment of pheochromocrdoma 
has been considerabl} unproved m recent jears due p^una^l^ to expenence 
which has been gamed ’s\ath adrenergic blocking agents, blood pressure sustam- 
mg agents and adrenal-corhcal replacement substances durmg surgical work on 
these tumors 

A more general name for the tumors is chromaSinoma with “paragan^ioma” 
bemg the term generallj used to designate an evtra-adrenal site and “pheo- 
chromocj'toma” mdicatmg an adrenal site of the chromafiBn tumor The tumors 
are often multiple and extra-adrenal sites are quite common The most common 
extra-adrenal sites are the paravertebral areas and the area of bifurcation of the 
aorta Tumors of this sort have also been found m the thorax on occasion 
^lost of the tumors are bemgn m the sense that they do not infiltrate and do 
not metastasize, but the ph 3 'siological effects can be and often are, qmte mahg- 
nant The h3T3ertension is, on occasion, paroxysmal but many of the patients 
ha^ e sustamed hypertension and often it is found that the parox 3 ’sms consist 
of elei ations of blood pressure to fnghtenmg levels m a patient who alreadi is 
h 3 ’pertensn e 

In the pediatnc age group, which is arbitrarily defined as bemg less than 14 
3 ^ears of age, 34 cases of pheochromoc 3 'toma have been reported * Nine of these 
patients hare had bilateral mvohement of the adrenals Twent 3 -eight of the 
total of 34 patients hai e come to surger 3 with 18 recovenng and 10 of the surgi¬ 
cal procedures endmg as fatahties This is an over-aU surgical mortaht 3 '’ rate of 
36 per cent m the total group of 34 cases Prior to the present case, 9 cases of 
bilateral pheochromoc 3 'toma m children bar e been reported Six of these hai e 
come to surger 3 , and all of these died (a surgical mortahty rate of 100 per cent 
m the bilateral cases) 

We wish to report the case of another child with pheochromoc 3 'toma who 
undem ent surger 3 

Gar 3 B , a 12-year-oId bo 3 , became lU in February 1956, with headaches and 
blurnng of ^^Slon Urmaiy frequency and pol 3 ’una dei eloped He lost 10 pounds 
from February until IMay On IMay IG his headache became qmte sei ere, and 
1 onuting and abdominal pam commenced A ph 3 sician noted that the boy had 
sei ere h 3 TDertension and arranged hospitalization m Kankakee On admission, 
the blood pressure was 170/120 Unnal 3 sis nas negatue Blood urea mtrogen 


Read at annual meeting of North Central Section of Amencan Urological 
Mackinac Island, Mich August 29-31 1957 i^iuiogicai 

* Cone and associates Pediatrics, 19 44, 1957 
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«as normal An mtra^ enous regitine test for phcochromoc 3 i;oma Mas performed 
Mjth the injection of 3 mg intra%enouslj The test Mas positive The blood 
pressure dropped from 180/150 to 100/60 in one minute An intraA enous pyelo- 
gram Mas negatne On the day of the intravenous pyelogram the boy became 
cli‘-onented and uncontrollable His blood pressure rose to 200/170 He Mas given 
regitine, reserpine and phenobarbital and Mas transferred to the Re=earch and 
Educational Hospital 

Blood pressure on admission Mas 190/140 in the arms, and 220/160 in the 
legs Retinal hndings m ere consistent Mnth ‘me ere hypertension Mith papilledema 
of both discs The blood fhemistry hndings Mere normal as Mere the chest, and 
abdominal \-ray films and the electrocardiogram The regitine test Mas repeated 
and again found positive There Mas a marked increase m noradrenalin m a 
24-hour collection of unne A value of 1406 micrograms Mas found bj Doctor 
Goldenberg of Ncm York Mho performed the test for us 

The patient Mas treated Mith oral regitine m graduallj' increasing dosage until 
he Mas recemng 75 mg eierj^ 2 hours Blood pressures ranged from 200/160 to 
130/98 Xo definite pattern could be found correlating the dose of regitine to the 
blood pressure The ophthalmoscopic changes persisted There m ere no further 
episodes of hypertensive encephalopathy On June 5 a presacral air study Mas 
done Under local anesthesia 750 ml air Mas injected o\er a 15 to 20 minute 
penod Roentgenograms recealed a heart shaped mass supenor to the upper 
pole of the nght kidney No mass Mas seen on the left side 

On June 7 the patient m as taken to surgery The eleventh rib on the nght m as 
resected and the retropentoneal area entered by reflecting the pleura upuard 
and cuttmg the loner portion of the diaphragm This afforded excellent exposure 
of the nght adrenal m hich m as markedly enlarged by the presence of a tumor 
Mhich measured G cm m diameter The nght adrenal including the tumor Mas 
resected ivithout difficulty The blood pressure fell after removal of the tumor to 
140/100, but no norepmephnne ivas admimstered The peritoneal cavity Mas 
opened but no other tumor Mas found by palpation—including the area about 
the bifurcation of the aorta and the area of the left adrenal The patient tolerated 
the procedure mcII The tumor Mas found to be a pheochromocytoma It con¬ 
tained 2 mg per gm of norepmephnne and it m eighed 30 gm 

Three daj's after surgeiy hypertension Mas again noted, and a Meek after 
surgeiy" the blood pressure rose to 200/130 on one occasion The mtravenous 
regitine test Mas repeated and found to be positive for pheochromocjdoma A 
24-hour collection of unne contamed 2020 micrograms of norepmephnne, a find¬ 
ing consistent Muth pheochromocytoma Oral regitine Mas resumed On June 18 
intramuscular cortisone Mas admmistered, and on June 19 the child mbs taken 
to surgeiy Dunng induction of the anesthesia Mith pentothal and cyclopropane 
the blood pressure rose to 220/160 and then suddenl} became unobtainable 
TThere Mas no heart beat An incision in the fifth intercostal space Mas promptly 
made and the heart Mas found at standstill Muth the muscle in a state of moder¬ 
ate contraction After 15 manual systoles the heart regained its normal rhj4hm 
and the blood prc'-sure returned to 1 GO/130 Xo further snrgerj mbs done after 
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closure of the thoracotomv tround on that da^ There were no apparent dele- 
tenons effects from the episode oi cardiac arrest Begitme was resumed with the 
reappearance of severe hvpertension On July 3 the patient was again taken to 
5 urgerv after injection of cortisone on the two precedmg days Anesthesia was 
gn en with nitrous ovide ether and mtrai enous succmvl cholme 

A left paramedian mcision was made Palpation and inspection of the n^t 
lumbar area and the area around the bifurcation of the aorta revealed no evi¬ 
dence of pheochromocvtoma Palpation m the left adrenal was not entirely 
satisfactory It was elected to expose the left adrenal through the abdominal 
mcision and the mciaon was extended lateraUv The pentoneum over the left 
kidnev and adrenal area was opened and the left colon was mobihzed mediaHv 
m order to expose the kidney and adrenal area better After exposmg this area 
it was fotmd that just antenor and somewhat medial and qmte adherent to the 
left kidnev there was a nodular mass which dissection disclosed to be attached 
to the left adrenal such that onlr a small area of the upper portion of the left 
adrenal was normal m architecture grosslv The lower and medial portions of 
the left adrenal were mvolved m a nodular tumor There were at least 3 nodules 
m ibig tumor and the entire tumor measured approximately S cm m length 
and about 3 cm m width and 3 cm m thickness This was resected along with 
the entire left adrenal without particular difficult!- An area along the aorta just 
abote the lert renal vessels but not adherent to the left adrenal was biopsied 
because this area was somewhat thicker than the expected lymph nodes in this 
area should be The biopsy disclosed the tissue to be another pheochromocvtoma 
Accoidmgly this mass was likewise excised. The entire left area along the aorta 
and vertebral bodies was exammed with no further evidence of tumor JVith the 
remoial of the left adrenal and associated tumor, the blood pressure dropped 
rapidly to SO 72 Intravenous norepmephnne Oevophed) was started The pa¬ 
tient was given 4 cc (4 mg ) m 500 cc of 5 per cent glucose This was lollowed 
by 4 cc (4 mg ) m 250 cc of 5 per cent glucose and by 2 cc (2 mg 1 m 250 cc of 
5 per cent glucose The total of levophed given m about an hour was thus 10 
mg The speed of the infusion was cahbrated by the contmuous determination 
oi the blood pressure On completion of the operation the blood pressure was 
140 90 Hi drocortisone (100 mg ) was also given mtiai enousli The patient left 
the operatmg room m good condition Bv microscopic exammaPon a diasnoas 
of pheochromocytoma of the left adrenal with multiple paragangliomas of ad¬ 
jacent tissue was made 

Dunng the next 24 hours another 4 mg of norepmephnne was admimstered 
mtrai enously m 1000 cc of 5 per cent glucose, after which it was discontmued 
The paPent was treated with miramuscular corPsone m graduallv reducms dos¬ 
age over the next week and was then given corPsone bi mouth. Alamtenance 
desoxvcorpcosterone acetate was mtroduced a few days after surgery Blood 
pressure became stabilized two davj, after suigen at 110 SO Catechol amme 
e.xcrePon m the unne repimed to normal limits The fundi rapidlv returned to 
normal The bov was discharged irom the hospital on Julv 27 and has remained 
weU He is maintained on oral cortisone 12 5 mg eien eight hours and on 
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monthly injections of deso\ycorticosterone tnmethjd acetate (50 mg) He is 
given additional table salt ivith his meals He has letumed to school and is doing 
well 


DISCUSSION 

This case dlustrates that pheochiomoc 3 '-toma along with renal disease, coarcta¬ 
tion of the aorta and essential h 3 T)ertension must be considered m the differential 
diagnosis of h 3 ^ertension m children As m adults, the regitme test is i aluable 
m diagnosis If possible, confii-mation should be obtamed by the determination of 
catechol amme excretion m the urme smce false positive and negative regitme 
tests occur Presacial air studies ma 3 ’' locate the tumor but cannot be rehed upon 
to disclose the presence of all of these tumors hlore cases will have to be studied 
before the value of oral legitme pnor to surgeiy can be ascertamed It is ei ident 
that m the dosage used m this case it could not control the pathophysiological 
changes mduced b 3 '- the tumoi Norepmephnne is mvaluable in the mamtenance 
of the blood pressure after the surgical removal of man 3 ’^ of these tumors and 
proi ision for its admmistration should be made while planning the surgeiy 

In considermg pheochromoc 3 ’toraa in children it is of importance to note that 
these tumors are more likely to be m extra-adrenal sites than m adults, more 
likely to be m both adrenals than m adults, and are just as rarel 3 " histologically 
malignant As m adults, despite the difficulties involved, the pheochromoc 3 doma 
of childhood is amenable to surgical cure 
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EXPERIMEXTAL UROLITHIASIS IN RAT WIT H FOREIGN BODl 
IN THE BLADDER AND ROLE OF INFECTION IN ITS 
PRODUCTION 


H S CHAKB.A.VAE,TI a.nd RENDEA BAXERJEE, M B 

From the Department of Applied Phtjsiologij and Endocrinology, Indian Institute 
for Biochetnistry and Experimental ^ledtcmCj Calcutta, India 


In recent years numerous attempts have been made for production of e\pen- 
mental urohthiasis m animaE Vermeulen and his colleagues' mtroduced a piece 
of zme m the urmarj' bladder of rat by direct operation and stones n ere reported 
to be formed upon the zme piece m a few weeks’ time They also conducted a 
senes of experiments followmg the same techmque to mvestigate the nature of 
the urmarj stone formation =' In India sunilar expenments were performed 
Das Pntam ® ’ 

In order to mi estigate the efScac} of some mdigenous drugs m the prevention 
of urmaiy stone formation attempts were made m this laboratory’’ to produce 
experimental stone formation followmg the techmque of Vermeulen and his 
associates This group of mvestigators did not use any stnet aseptic precaution 
durmg operation and cleansed the mstruments, sutures and abdommal wall 
with alcohol only Followmg the same procedure, it was possible for us to pro¬ 
duce stones m the urmary bladder of the most of the rats luied But, the amount 
of stone formed and the number of cases m which stones were formed were un- 
certam and unpredictable m the same experimental group of animals and it was 
thought probable that such production of stone would not depend only' on the 
presence of a foreign body' (zme piece) m the bladder While gomg through the 
hterature on the subject, it was found that m this techmque of Vermeulen, the 
question of mducmg infection of the bladder at the time of operation as a cause 
of stone formation has not been completely' ruled out The present work was 
undertaken to mv estigate this pomt particularly' 


■Accepted for publication Jub 29, 1957 

' \ ermeulen, C W,Gro\e, yV J , Goetz, R , Ragin, H D andCorrell,E O Expen- 
mental urolithiasis Development of calculi upon foreign bodies surgicalh introduced into 
bladder of rats J Urol , 64 541, 1950 

'Groic, W J , Vermeulen, C W, Goetz, R and Ragin, H D Experimental urolithiasis 

II The influence of unne volume upon calculi expenmentallj produced upon foreign boies 
J Urol , 64 549, 1950 

' y^crmeulen, C W Ragin, H D,Gro\c, W J and Goetz, R Expenmental urolithiasis 

III Prevention and dissolution of calculi bx alteration of urinarj pH J Urol , 66 1, 1950 
* Vermeulen, C IV , Helsbi R and Goetz, R Expenmental urolithiasis V Prevention 

and^dissolution of foreign bod} calculi bv infection with Salmonella enteritidis J Urol 


Helsb} , R , y enneulen, C W and Goetz, R Expenmental urolithiasis VT Failure of 
“mronidase to inhibit CTowth of stones of foreign bodies m the rat J Urol 69 354 1953 
\ enneulen, C V and Goetz, R Expenmental urolithiasis VII Role of sex and genetic 
strain in determining chemical conmosition of stones in rats J Urol 72 93 1954 

’ Vermeulen C W and Goetz, R Expenmental urolithiasis IX influence of infection 
on stone growth in rats J Urol , 72 761, 1954 

•Das Pntam Ex-i»nmental evaluation of an indigenous product for dissolution of 
unnarv calculi J Indian M A , 27 50, 1956 i-uiuiion oi 

’Das Pntam Emenmental evaluation of hvaluronidase in prevention and dissolution 
of unnarv calculi J Indian M A 28 232, 1957 ounion 
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EXPERISIENTS 

Tt\o groups of albino rats neighing 150-200 g from local stock nere selected 
In the beginning of the ■work, only female rats n ere used but subsequent!}'- male 
rats ■n'ere used almost m equal number Diet of rats in all groups consisted of 
ivheat, salt, milk pondei and -water ad libtdvm The first group, comprismg 14 
rats, n as used as control, and m this group mstruments, suture and abdommal 
-wall nere stenlized inth alcohol only Operations -were performed undei ether 
anesthesia Pieces of zinc to be uitroduced (weighing 15 to 20 mg each) were 
sterilized b}' autocla-^'e The bladder was closed with a purse-stnng suture bv 
fine cotton thiead The animals were sacrificed after 4-6 weeks’ time, the stones 
were removed, and the di}'- weight taken 

In the second group of 18 animals, more strict measuies of asepsis were mam- 
tamed dunng the opeiation After each operation all the mstruments were 
boiled m water for 15 mmutes The abdommal wall was stenhzed wath iodine 
and alcohol Sutuimg matenals and zmc pieces were stenhzed m the autoclaie 
From the day of operation until the animals were sacnficed, each animal was 
given daily mtrarauscular injection of combmed pemcillm and streptom}'cm m 
the 1 SO dose for an adult human being m 0 1 ml (0 5 gm streptomycin and 
400,000 umts of pemcilhn dissolved m 5 ml le-distiUed water and from that 
0 1 ml w as mjected -with a tubercuhn S 3 TTnge) After 4-6 weeks’ time animals 
were sacnficed and the piece of zinc was remo\ed, dned and weighed m the 
usual w ay 

Olher tnveshgahoTis of 'itnne Durmg the penod of e\penment, urme from in¬ 
dividual rats and sometimes m a group of 3 nts was collected for determinmg 
the pH and in some cases the surface tension of the unne w as recorded b}' Du- 
Nouy tensiometer 


RESULT 

In the control group of animals, m all the rats except one, stones w'ere formed 
-within 4-6 weeks’ time A^'^elght of the stones formed m 14 cases, excluding the 
weight of zmc intioduced, was 3, 139, 4, 21, 286, 43, 65, 14, 3, 11, So, 78, 44 and 
0 mg In 3 of these cases there were multiple secondai}' stones wath marked 
h}q3ertiophy of the bladder 

In the group tieated with pemcillm and stieptomycm none of the lats had 
any measurable quantity of stone formation Excludmg the weight of the zinc, 
combmed weight of all the stones was only 12 5 mg , i e onty 0 67 mg per rat 
In most of the cases theie w as shght coatmg of the zmc piece and m a few, there 
w as a small j'ellowish deposit m one comer of the zmc 

yH of unne pH of the unne of the rats also showed some characteristic dif- 
feience In the control gioup pH xaned from 7 2 to 7 8 all of them on the alka- 
hne side, whereas m the group tieated wath antibiotics, pH x'aried from 0 2 to 
7 2 onlj As the diet of all rats was identical the diffeience encoimtered is not 
due to anj dietetic x anation but possiblv due to presence of infection m the 

control gioup . * i j 

Surface tension As measuied bj Du-Xou} tensiometer, suiface tension did 
not rexeal an}'difference mthe two groups of rats Surface tension was measured 



EXPERI^LEV^All TJHOIiITHlABIS IX R\T 


787 


in the groups ivhere female rats n ere used onl 3 ’- and it i aned betn een 42 55 
dynes/cm of unne m both the groups 

DISCUSSION 

Precise mechamsm of urinaxj^ stone formation is still obscure CoUica re¬ 
ported a fen- experiments m ivhich a foreign bodj' n as placed m the renal peh-is 
of dogs and stated that nhere infection and partial obstruction had occurred, 
calcuh ivere formed Vermeulen and his associates' clamied that experimental 
production of stones n as possible nuthout infection and pH change, n-ith foreign 
bod}^ alone in at least one expermiental animal—rat—^follovang their techmque 
In then experiment, out of 96 rats thej found that at the time of sacnficmg the 
animal, 40 rats shon ed some mfection m the unne on culture Of these, 28 had 
stone formation and 12 did not hai e au 3 '- In the remanung 56 rats 41 had stone 
formation and 15 did not In a iei\ of the fact that stone formation occurred m 
both the groups with the infected and non-mfected unne, the 3 ' did not laa' an 3 
special importance on the role of infection m the production of this t^^ie of ex- 
penmental urmar 3 ’' hthiasis and made no attempts to preient unnar 3 ^ tract 
mfection 63 antibiotics m the experimental animals 

From the results reported m the present work, it is obnous that associated 
infection is the mam factor m the formation of stone when zinc is mtroduced m 
the bladder of ex-penmeutal ammals If the infection can be controlled mth 
adequate aseptic precaution and post operate e antibiotic therap 3 '’, stone forma¬ 
tion can be preiented In the present nork no attempt nas made to culture 
the unne at the tmie of remomng the stones m the control group It n as behei ed 
that e\ en i negatn e result after 4-6 n eeks’ time could not exclude the possibihty 
of infection in the earty part of expermiental penod and such mfection ma 3 clear 
out spontaneous^’' after 4-6 weeks’ tune But the influence of an 3 mfection m 
the each part might imtiate the stone formation which w ould contmue to grow 
once the mdus is formed Vermeulen and his associates, as has been mentioned 
before, did encounter infection m 42 per cent of cases but it is behei ed that this 
finding cannot exclude infection m others wath spontaneous recoi en m nian 3 '^ 
of them after 4-6 weeks’ time 

In order to exclude the possibiht 3 '’ of au 3 infection, the present w ork w as 
planned to control an 3 ' mfection under the co\ er of adequate antibiotic therap 3 '' 
and the result is qmte comancmg 

Considenng the fact that no reasonable quantiti of stone formation was 
possible after introduction of a piece of zinc m the bladder of the rat, when ade¬ 
quate aseptic precautions were taken and when adequate antibiotic therapi was 
continued dunng the penod of ex-periment, this technique of ex-penmental 
lithiasis was considered ineffectne 


SnWAI-VRT 

In two groups of albino rats, ex-penmeiital production of unnar 3 r hthiasis was 
tried In introducing a piece of zinc weighing 15-20 mg m the bladder of the 

''Collica.J concept of pathogenesis of unnan lithiasis Am J Surg , 76 42t, 194S 
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animal The animals were sacrificed after 4-6 weeks to find out the amount of 
stone formed 

In the first group (control) of 14 rats, no antibiotic was given durmg the 
period of experiment Stones were formed m aU of them except m one and weight 
of stones formed vaned from 3 to 286 mg 

In the second group of 18 rats, an adequate quantity of combmed penic illin 
and streptomycm was gii en daily after operation and m none of the rats was 
anj^ appreciable quantity of stone formed 

Unnarj’- pH of the first group of rats was on the alkahne side and that of the 
second group was on the acidic side Surface tension of the imne did not show 
any vanation m the two gronps 

It IS concluded that where adequate aseptic precaution is taken at the tune 
of operation and where the whole experimental penod is covered with adequate 
antibiotic therap}’’, experimental production of uimarj'' hthiasis is not possible 
by mtroducmg a piece of zmc m the bladder of the rat 

Our grateful thanks are due to J C Ra}"-, j\I D , F N I, director, Indian 
Institute for Biochemistrj'- and Experimental iMedicine, Calcutta, for his help 
and keen interest m this work 
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CONCOmTAiSIT NEPHRECTOAIY AND PROSTATOLITHECTOjNIY 
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From the Deparlmenl of Urology, Faculty of Medicine, Uniicrsity of Madrid, Spam 

It IS not the purpose of this report to estabhsh a surgical record, but rather to 
show the perfect tolerance of two major urological procedures on the same pa¬ 
tient, performed consecutively as one unmtemipted surgical act 
The mcidence of plural pathological processes m the urmarj^ tract is quite 
frequent polyps of the urmary bladder, pohqmstoma renahs, stones m different 
location (kidney, ureter, bladder, prostate, etc ), tuberculosis and cancer maj’’ be 
also comcidental Sdent carcmoma of the kidne}’^ m patients afflicted ivith pros¬ 
tatism must always be considered if asymptomatic and persistent hematuria 
does not correlate with the lower tract urological iindmgs hlodem urography 
has mcreased our abdity to discover or suspect silent though not alwaj’S earl 3 ^ 
neoplasms of the kidnej^, ureter and bladder, concomitant with other urological 
or general conditions 

In the past, we have had to perform nephrectomies six tunes m patients with 
advanced prostatic syndrome, five for adenocarcmoma and once for isolated 
latent tuberculous cavities Fear of the burden that a prostatectomj- might 
impose upon the patient forced us to perform the minimal transurethral c^’^s- 
tostomy (A Pena) Therefore, the mvahdism and unpleasantness of an indwell- 
mg suprapubic tube led us to consider the possibilitj’- of avoidmg cj’-stostom}’- in 
these cases 

The logical aim to spare the patient from undergomg phj’’sical distress of two 
different surgical operations compelled us, m the foUowmg case, to perform 
nephrectomy plus prostatectomj'' and the removal of a radiolucent stone of the 
bladder, at the same tune A smooth postoperativ e course and complete recoverj’’ 
were obtained 


CASE HEPORT 

E V , 9207, nas a man aged 65 jears His father died of prostatic obstruction 
and his mother of diabetes He suffered diabetes, pleunsj', and tonsilhtis He 
complamed of adsmamia and a weight loss of 10 kg dunng the past six months 
Three years ago, total hematuria with pam in the right dorsolumbar area, subse- 
quentlj the hematuria repeated asj’mptomaticall 3 ' He had increasmg urinai^’' 
frequenc 3 also for the past three 3 ears, on admission he nas v oidmg e\ ei^^ 15 
mmutes durmg the day and from four to sux times at mght, with urgenc 3 and 
terminal d 3 ’suna, but no fever 

The right kidne 3 n as palpable and tender Rectal exammation rev ealed an 
enlarged, bemgn prostate with free borders, estimated n eight 30 gr External 
genitalia were normal The general ph 3 sical examination was negativ e The pa¬ 
tient neighed 78 kg On Ianuar 3 15, 1958, the patient neighed 87 kg 

Accepted for publication June 3 1957 
Present address Youngstown, Ohio 
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animal The animals were sacnficed after 4-G weeks to find out the amoimt of 
stone formed 

In the first group (control) of 14 rats, no antibiotic "uas giien dunng the 
period of experiment Stones were formed m all of them except in one and weight 
of stones formed xaned from 3 to 28G mg 

In the second group of 18 rats, an adequate quantit 3 of combined pemcilhn 
and stTeptom 3 '’cm was gix en dail 3 after operation and in none of the rats was 
an 3 ' appreciable quantit 3 ’' of stone formed 

Urmar 3 ' pH of the first group of rats was on the alkahne side and that of the 
second group was on the acidic side Surface tension of the unne did not show 
an 3 ' X anation m the tw o groups 

It IS concluded that where adequate aseptic precaution is taken at the tune 
of operation and where the whole experimental period is cox ered xvith adequate 
antibiotic therap 3 , experimental production of unnar 3 hthiasis is not possible 
b 3 ' mtroducmg a piece of zinc m the bladder of the rat 

Our grateful thanks are due to J C Ra 3 % M D , F X I , director, Indian 
Institute for Biochemisti^’- and Expenraental Medicine, Calcutta, for his help 
and keen interest m this work 
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COXCOISIITA^'T NEPHEECTOilY AXD PEOSTATOLITHECTOIMY 

ALFOXSO DE LA PEEA, JOSE RUIZ A ^nd J ARXOLD ELN-ER* 

From ihe Deparlmenl of Urology, Faculty of Medicine, Unircrsify of Madrid, Spain 

It IS not the purpose of this report to estabhsh a surgical record, but rather to 
show the perfect tolerance of two major urological procedures on the same pa¬ 
tient, performed consecutively as one uninterrupted surgical act 

The mcidence of plural pathological processes m the unnarj tract is qmte 
frequent polyps of the unnarA bladder, pohquistoma renahs, stones m different 
location (kidne}', ureter, bladder, prostate, ete ), tuberculosis and cancer may be 
also comcidental Silent caremoma of the kidney m patients afidicted with pros¬ 
tatism must alwa 5 S be considered if asimptomatic and persistent hematuria 
does not correlate with the lower tract urological findmgs [Modem urography 
has mcreased our abdity to discoi er or suspect silent though not alwaj-s earl 3 
neoplasms of the kidney, ureter and bladder, conconutant with other urological 
or general conditions 

In the past, we have had to perform nephrectomies six times m patients with 
advanced prostatic gmdrome, fiie for adenocaremoma and once for isolated 
latent tuberculous canties Fear of the burden that a prostatectomy nught 
impose upon the patient forced us to perform the minimal transurethral cj s- 
tostomy (A Pena) Therefore, the mi ahdism and unpleasantness of an mdwell- 
mg suprapubic tube led us to consider the possibditi' of avoiding cystostomv m 
these cases 

The logical aim to spare the patient from imdergomg phj sical distress of two 
different surgical operations compelled us, m the foUowmg case to perform 
nephrectomy plus prostatectomi" and the remoi al of a radiolucent stone of the 
bladder, at the same tune A smooth postoperatii e course and complete recovery 
were obtamed 

CASE REPORT 

E , 9207, i\as a man aged Go jears His father died of prostatic obstruction 
and his mother of diabetes He suffered diabetes, pleunsi, and tonsiUitis He 
complamed of adimamia and a weight loss of 10 kg durmg the past six months 
Three i ears ago, total hematuria with pam m the nght dorsolumbar area, subse- 
quenth the hematuria repeated asj-mptoraaticalh He had mcreasmg urman- 
frequenci also for the past three lears, on admission he was voidmg eierv 15 
mmutes durmg the dai and from four to six tunes at mght, with urgenev and 
temunal dysuna, but no fei er 

The right Indnej was palpable and tender Rectal exammation rei ealed an 
enlarged, bemgn prostate with free borders, estunated Height 30 gr External 
gemtaha were normal The general phi sical examination was negatn e The pa¬ 
tient weighed 78 kg On Januan 15, 1958, the patient weighed 87 kg 

Accepted for publication June 3 1957 

‘Prc'Cnt iddrc>b Young-town, Ohio 
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animal The animals were sacrificed after 4-6 weeks to find out the amount of 
stone formed 

In the first group (control) of 14 rats, no antibiotic uas given durmg the 
period of experiment Stones were formed m all of them except m one and weight 
of stones formed x aried from 3 to 286 mg 

In the second group of 18 rats, an adequate quantity of combmed pemcillin 
and streptomycm was gii'en daily after operation and in none of the rats was 
anj' appreciable quantity of stone formed 

Unnarj^ pH of the first group of rats was on the alkahne side and that of the 
second group was on the acidic side Surface teasion of the unne did not show 
any venation m the tv o groups 

It IS concluded that where adequate aseptic precaution is taken at the tune 
of operation and where the w hole ex^penmental penod is cox ered xvith adequate 
antibiotic therapj"^, expenraental production of urmar} lithiasis is not possible 
bj' mtroducmg a piece of zinc m the bladder of the rat 

Our grateful thanks are due to J C Raj’’, IM D , F N I, director, Indian 
Institute for Biochemistrj'- and Expenmental Medicine, Calcutta, for his help 
and keen interest in this vork 
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COISICOjSIITANT NEPHKECTOjMY and PROSTATOLITHECTOjMY 
4LF0NS0 DE LA PERA, JOSE RUIZ A avd J ARNOLD FINER* 

From the Department of Urologtj, Faculty of Medicine, University of Madrid, Spam 

It IS not the purpose of this report to estabhsh a surgical record, but rather to 
shoM- the perfect tolerance of two major urological procedures on the same pa¬ 
tient, performed consecutivelj as one unmterrupted surgical act 

The mcidence of plural pathological processes m the unnarj^ tract is qmte 
frequent poljqis of the urmaiy bladder, pohquistoma renahs, stones m different 
location (kidne}’, ureter, bladder, prostate, etc ), tuberculosis and cancer maj be 
also comcidental Sdent caremoma of the kidney m patients afflicted with pros¬ 
tatism must always be considered if asymptomatic and persistent hematuna 
does not correlate with the lower tract urological findmgs hlodem urograph 3 ^ 
has mcreased our abflitj to discoi er or suspect silent though not always earl 3 ' 
neoplasms of the kidne 3 , ureter and bladder, concomitant with other urological 
or general conditions 

In the past, we hai e had to perform nephrectomies six times m patients with 
advanced prostatic s 3 Tidrome, fire for adenocaremoma and once for isolated 
latent tuberculous canties Fear of the burden that a prostatectom 3 ' nught 
impose upon the patient forced us to perform the minimal transurethral cys- 
tostomy (A Pefia) Therefore, the mr ahdism and unpleasantness of an mdn ell- 
mg suprapubic tube led us to consider the possibility^ of ar oiding C 3 ’'stostomv m 
these cases 

The logical aim to spare the patient from undergomg ph 3 ^Bical distress of two 
different surgical operations compelled us, in the followmg case, to perform 
nephrectomy plus prostatectomy and the removal of a radiolucent stone of the 
bladder, at the same tune A smooth postoperatn e course and complete recovei 3 ’' 
were obtamed 


CASE REPORT 

E \ , 9207, was a man aged Go 3 ears His father died of prostatic obstruction 
and his mother of diabetes He suffered diabetes, pleunsi, and tonsdhtis He 
complained of ad 3 maima and a weight loss of 10 kg durmg the past six months 
Three 3 ears ago, total hematuna with pam m the nght dorsolumbar area, subse¬ 
quently the hematuna repeated as 3 Tnptomaticall 3 He had mcreasmg unnan 
frequency also for the past three 3 ears, on admission he was yoidmg eyer 3 ' 15 
mmutes durmg the da 3 ’ and from four to six tmies at mght, yvith urgency and 
temunal di suna, but no fey er 

The nght kidne 3 was palpable and tender Hectal examinabon rei ealed an 
enlarged, bemgn prostate with free borders, estimated yveight 30 gr External 
gemtaha were normal The general ph 3 sical exanunation yvas negatn e The pa¬ 
tient yyeighed 78 kg On Tanuain 15, 1958, the patient neighed 87 kg 

•tecepted for publication June 3, IboT 

* Pre-ent addre.-.s Youngbtoivn, Ohio 
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The unne on microscopic e\aminatiou showed abundant led tells, some leuko- 
C 3 'tes and epithelial cells of the high passages Albumin 0 28 gr No glucose Red 
blood cells 4,800,000, nhite blood cells 9,400, ES R , 15-32, ET, 15,5, urea 81 
mg , glucose 148 mg pei cent, acid phosphatase 0,98 u 

A plain N-raj’’ did not shon an}’' stone or abnormalities Intiai enous urographj’’ 
showed a half moon deformitj’- shadow inth displacement of the renal pelvis to 
the nnddle line of the right side The shadow of the upper pole of this kidney w as 
also denser The upper cal 3 ces were not \nsuahzed and the lower cal 3 ces were 
compressed and distorted The left kidne} appeared normal urographicall}’ 



clear cell adenocarcinoma grade 2-3 (Broders) 



Fig 2 4, tno small kidney stones B medium size bladder stone 
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Cj stography showed some intra\ esical protrusion of an enlaiged prostate, there 
were no signs of infil trating lesions m the bladder 

Under spmal anesthesia a cystoscopy was performed, the bladder capacit} 
was 110 cc A large uric acid stone was discovered Theie was no evndence of 
V esical neoplasm Subsequent to cj stoscop 5 ' nght lumbotomy was performed 
followed b 3 '^ nght nephrectomj’^ for a macroscopicaUj^ malignant tumor of its 
upper pole The procedure reqmred 40 mmutes Considering that the patient 
needed immediate attention for his vesical condition, the anesthesiologist and 
the hematologist agreed on proceeding with the prostatectom 3 ^ with no imdue 
risk The bladder stone was remov'ed suprapubicall 3 '^, and then the fibroadenom 
atous prostate was enucleated rapidl 3 '' and easil 3 ’' One hour and ten mmutes 
were spent for both stages Hemostasis was good The patient was up and 
around on the third postoperative da 3 One 300 cc blood transfusion w as given 
to improv e his general state On the mnth postoperativ e da 3 the urethral cathe¬ 
ter w as withdrawn and the patient has unnated nominll 3 ’' since On the eighteenth 
postoperative da 3 q the patient was discharged At the present tmie he feels 
normal 

Histopathological report (Prof Fernando de Castro) The specimen was a 
nght kidne 3 ^ A large ovmid mass replaced the normal kidne 3 ’' substance which 
was presented only m the lower pole The upper pole measured 6 b 3 ' 7 cm , w as 
round and corresponded m color and gross charactenstics with a sohd renal 
tumor (fig 1, A) Weight 1 400 gr Hemisection disclosed two small stones ui 
the kidne 3 pelvas (fig 2 A) ALcroscopic stud 3 '’ dense h3q3emephroid adeiio- 
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carcinoma, probabl}' of tubular ongm (fig 1, B), acid unc stones Prostate 
t 3 'pical adenoma, weight 48 gr (fig 3, A) [Microscopic study bemgn adeno- 
mj oma with inflammatorj^ l 3 'mphoc 3 -tic infiltration (fig 3, B) Bladder stone 
medium size, 3 b 3 4 cm , rounded showing t 3 'pical gold color and rough surface 
(fig 2, B), unc acid m nature 

It was the meticulous aluation of the surgical nsk, and adequate operatn e 
preparation plus the benefit of hanng a competent anesthesiologist, as well as 
recuperatmg and resuscitatmg teams, which made less hazardous these two major 
concurrent surgical acts In addition, simphcit 3 of both stages, plus unusual 
short tune m accomphshing the nephrectom 3 as the mam mdication, led us to 
decide on adenomectom 3 ' plus remo\ al of the bladder stone, though we under¬ 
took it with 1 ei 3 ' much concern, for the increased opentn e nsk This personal 
concern for a surgeon was largeh' repaid b 3 a normal postoperative course 

Padilla 22, Madrid, Spam 
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From the Bcvarlmcnt of Surgery, Vroloptcal and AncsfheswtooySerncet, and InsMuie ot 
Pathology Western Reserre XJmrcrsity School of Medicine and the Umrersity Hospitals oi 
’ Clereland, Ohio 


In recent vears, dunng the conrse of extensive renal and vascular surgen, 
the renal blo^ flov has been frequently mterrupted for more protracted penods 
than heretofore At the pr^nt tune sufficient laboratory data are ax ailable to 
suggest that there is a himt to the period of temporary renal anoxia compatible 
withsunaval^ = J This limit, vhichxanes from species to species, may bemeasured 
bv survival of an animal or histological exammation of the organ xvhen anoxia 
has been unilateral 

Litten,^ m 1880 demonstrated that the renal pedicle could be occluded lor 
one hour before microscopic damage could be observed upon subsequent section 
Eisendrath and Straus^ m 1910 studied the changes m the kidneys of rabbits 
and found residual evidence of mjury occurrmg four xveeks after a penod of 
fifteen mmutes of temporarj' anoxia George Prather® has suggested the chmcal 
use of a rubber-shod pedicle clamp to occlude the renal hilar x essels durmg the 
removal of large branchmg calcuh, but cautioned that such should be released 
at eight to ten mmute mtervals 

Longer penods of anoxia xrere recently studied bx- Tan Slyke and associates' 
using prexaously unil ateral nephrectomized dogs In their experiments occlusion 
of the renal artery and x em for three hours resulted m a bnef penod of anuna 
followed m two to three dax^ by a gradual nse of the blood urea mtrogen to 
approximately 150 mg per 100 ml Bx the fourth dav however, a gradual return 
to normal lex els was noted Survixml m this group was close to 100 per cent If 
the penod of anoxia was extended to four hours 50 per cent of the animals died 
and if extended to six hours, the mortahty was 100 per cent There is httle 
doubt that occlusion of both arterv and x em appears to be better tolerated than 
occlusion of the xem alone, as demonstrated by C W Termeulen" 

It IS possible that pre-existmg renal damage enhances the likelihood of mcreased 
mjurv by anoxia, and a relativelx bnef penod of anoxia m an alreadv diseased 
kidnex' may be eqmxailent to a much longer penod m the normal organ There- 


Supported m part b\ the Beaumont Fund Cleveland Ohio 

Read at annual meeting of yorth Central Section of \meriean Eroloincal \s'=ociation 
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fore, an attempt nas made to utilize the effect of regional hj'pothermia to de¬ 
crease tissue oxygen demands dunng penods of renal ischemia Generalized 
hj’potherrma, nhile desirable m some situations, carries mth it certam side 
effects which are sigmficant and iihich may be avoided by localized coolmg It 
IS techmcally difficult to produce generahzed hypotherrma Even with moderate 
degrees of coolmg, cardiac irregularities are common To produce temperatures 
adequate to protect the kidney from anoxic damage, as found necessary m our 
expermients, fibnllation and cardiac standstill would result The revamung of 
the entire body is a tedious process and several comphcations may anse at this 
point again, the complete derangement of the temperature regulatmg mecha¬ 
nisms has been frequently observed 

Although the literature concerning generahzed lypothemua is abundant, 
onh recentl 3 ' attention has been paid to the effects of hjqiothermia on renal 
function ® A few reports deal vath the sumval and late effects of hjqiothermia 
during the penods of renal pedicle occlusion Utilizing generahzed hypothermia 
Hdrsmg, JeUmek and associates® m Budapest, Hungarj’- m 1956 reported a 
100 per cent sunai al follonang a four-hour period of renal pedicle occlusion when 
the rectal temperatuie of dogs had been levered to 22 to 24 degrees centigrade 
The same group reported a 30 per cent sumval in non-cooled ammals Localized 
hjqiotherrma has been apphed to renal autografts m sheep by iMitchell and 
Woodruff® m New Zealand vath interestmg results In these transplanted kid- 
ne 3 's, when the renal temperature vas aboie 25 degrees centigrade, aU the 
inmials died after a two-hour period of ischemia All the ammals sumved how- 
eier, if the kidne 3 ’^ was locall 3 '' cooled to between 10 and 20 degrees centigrade 

The purpose of oui study was to re-define the penod of renal anoxia that is 
compatible w ith sumi al m the dog Secondly, the effects of regional coolmg of 
the kidne 3 ^ during piolonged penods of acute renal ischemia were followed and 
coil elated with the sumval of the ammals, the lustological changes found in 
the kidne 3 q and with the course of the blood urea mtiogen Thirdl 3 ’’, an attempt 
was made to pinpoint the optimum temperature for kidne 3 '^ sumval dunng 
and followuig the anoxic penod 


PROCEDURE 


Adult mongiel dogs underwent nght neplirectom 3 '- at least two weeks prior 
to the expenmental penod Under general mtravenous sodium pentobarbital 
anesthesia the lemainmg left kidney was delivered through a muscle-sphttmg 
left lumbar incision The perirenal fat was stnpped fiom the capsule, and an 3 ' 
commumcatmg capsulai lessels tied The ureter was dissected free from the 
pedicle, and then the ai tei 3 '' and vein w ere stnpped of some, but not all, of the 
fat uenes To combat mtrarenal thiombosis, 1 cc hepann diluted wath 4 cc of 


'Mojer, J H , Morns, G and DeBnkei, M E Hi pothermia effect on renal 
dj namics and on excretion of w ater and electroh tes in dog and man Ann Surg , 146 26-^0, 

5 Hdrsmg, L , Jellmek, H , Kover, G , Ldszid, K 3''^ghel3T P, and Foniddi S The 
effect of ischemic changes in the kidnei Acta Phisiol , 4 420-430, 1956 

1” Mitchell R M and IVoodruff, M F A The effects of local hi pothermia in increasing 
tolerance of kidnei to ischemia Transplantation Bull , 4 15 1957 
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HTPOTHEHiUA IN* \CUTE RENAL ISCHEiUA 

Heparin Injection Prior to clamping the Blaad Supply 



Fig 1 Technique of injection of renal arterj with hepann solution with clamp in posi¬ 
tion for immediate application 

normal sahne was mjected mto the renal artery’- unmediatelj' before a “bulldog” 
rubber-shod clamp was closed on both arterj’- and vem (fig 1) -4n additional 
clamp secured the tips of the “bulldog” to msure complete occlusion of the 
pedicle Temperature of the kidney was recorded by means of a small glass 
thermometer inserted through a stab wound mto the renal substance Room 
temperature and rectal temperature were recorded contmuouslj throughout the 
procedure Each animal recen ed 500 cc of 5 per cent glucose m distilled water 
mtraienously dunng the period of occlusion which lasted six hours m eierj’ 
instance At the end of the sis-hour period, the “bulldog” clamp was released, 
pulsation was palpated m the segment of the artery distal to the clamp and 
filhng of the i em was obsen ed The kidnej was then replaced in the renal fossa, 
the wound closed and the dogs followed imtil death or sacrifice At this tune, 
the renal size was measured and compared with measurements obtamed prior 
to the period of acute anoxia The kidnej’^s were then fixed and submitted for 
pathological studj 

In the control group of 10 dogs, the kidnej was left exposed to room tempera¬ 
ture coiered onh bj a gauze sponge and protected from the warmth of the 
animal bj an asbestos pad In the experimental group of 10 dogs, the kidney 
was cooled durmg the penod of anoxia bj a plastic jacket* surroundmg the 
kidnej but sumlarlv msulated from the ammal (fig 2, A) Bi means of a con- 
tmuous flow of cold water regulated bj rate and temperature, we were able to 
keep the temperature between 20 and 25 degrees centigrade dunng the penod 
(fig 2, B) The kidneis of the third group of animals underwent additional 
lowenng of the temperature to 10 to 15 degrees centigrade bj circulation of a 
salt and water mixture through the plastic jacket 
• Plastic Divpozn Bag (C R Bard, Inc , Summit, X J ) 
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/V KIDNEY SURROUNDED BY PLASTIC WATER JACKET 



and ex'penmental groups 

Blood urea nitrogen ivas used to folloir renal function durmg the procedure 
and subsequent days A blood urea nitrogen n as drawn at the start and end of 
the acute penod of anoxia and dady for the next four days Subsequent readings 
were taken at three to seven-day inten'-als 

HESTJDTS 

In the control senes, at the end of a SL\-hour penod of anoxia, the kidney 
appeared dark-blue, mottled and dentahzed After release of the pedicle clamp, 
the general appearance improved inth oozing from the surface lessels and the 
site of the temperature recording mcision This bleeding vas easily controlled 
vath mattress hemostatic sutures m all cases before the kidnej' was replaced m 
the wound The dogs of this group usually went through a penod of anuna of 
one to tv o daj’’s’ duration foUov ed by a gradually mcreased unnar 3 ' output The 
animals appeared lethargic and frequentlj’’ refused to eat Usuallj 63 the third 
day the}’’ would take a small amount of milk or vater Nevertheless, there was 
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a 100 per cent mortality Mith death usuall}’- occurring in four to five dal’s In 
the experimental group where the renal temperature was reduced to 20 to 25 
degrees centigrade, 30 per cent of the animals sunuved and were sacnficed after 
eight weeks In group three, m which the ladney temperature was dropped even 
lower to betv’een 10 and 15 degrees centigrade, a 75 per cent sumval v as found 
A remarkahle difference m gross appearance of the ladney at the end of the six- 
hour penod of ischemia was noticed after coohng at either level Instead of 
hemg dark-blue and mottled, the kidney appeared rather pale, smaller than 
normal and pmked up upon release of the pedicle much more rapidl}’- than in 
the control group After a few nunutes, the kidney returned to its preoperative 
sixe, and at the time of sacrifice, the kidney’s gross measurements Mere equal 


Table 1 Longeil and shortest days of survival for control and experimental groups 



Shortest Day ' 

Survual 

Longest Da> 
Survnval 

Group 1 

2 

15 

Group 2 

5 

60-t- 

Group 3 

12 

60-t- 


BUH 

240 

230 

220 


210 

200 


P 


e 


190 

180 

170 IS 
160 

,50 o CONTROL ROOM TEMP U~38U-46 

H. --^COOLING eO^-ZS'C U-27U-6I 



Ut>2 3 4 S 6 7 8 9 10 II 12 13 2«tl 3 4 B | 

^ "'‘roeen changes m each group 

of control animals shou a rapid nse until death Cura e for e\penmcnta 
gradual recoren until normal rallies are obtained ^ nmenta 


7 11 

Blood urea nitrogen 
group demonstrates 
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to the size postoperatu'clj’’ SumA-^al penods m terms of the shortest and longest 
duration of sumval for each group are shonm in table 1 
The blood urea nitrogen m the control group shon ed a rapid elevation which 
usualty contmued to rise until death In the 20 to 25 degrees centigrade kidne 3 "s 
there was also a rapid rise, vhich usuallj’’ declmed slovlj'’ after four days In 
the last group, the nso v as more gradual, the peak was Ion er and the normal 
levels n ere again obtamed after tn o n eeks In figure 3 tu o representatn e cun es 
are shown for each gioup 


PATHOLOGICAL OBSERVATIONS 

All but tvo of the control ammals vere autopsied inthin one veek after the 
six-hour penod of complete lenal ischemia The kidne 3 "s presented a buigmg 
cortex vnth mdistmct architectural pattern The medulla vas usually dark red 
m its entiret 3 '’ or m the outei juxtacortital portion The kidne 3 S of the expen- 
mental dogs, most of which weie examined inthin tvehe da 3 ’-s after the penod 
of ischemia, vere either pale throughout and shghtl 3 '^ enlarged oi mthin normal 
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Fig 4 A, massive tubular necrosis in control dogs 3 dajs after a 6 hour psnod of com 
pleto renal ischemia B, marked tubular necrosis in control dog 3 daj a after a 6 hour perio 
of complete renal ischemia H A E X 128 
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limits m gross appearance and size An occasional animal in botli control and 
treated groups showed small recent cortical mfarcts 

jMicroscopicall}, m aU anmials iihich died the prmcipal lesion consisted of 
coagulation necrosis of the proximal com oluted tubules There n as desquama¬ 
tion of the hning cells, loss of nuclei, and blockage of lumens bv coarse acido- 
phihc debris Superimposed calcific deposit nas frequentl} obsened The 
glomeruh nere essentially mtact and neither the loops of Henle nor the distal 
com oluted segments of the nephron participated m the necrosis Homogeneous 
pmk-stammg casts were numerous, especially m the coUectmg tubules There 
were focal regions of mterstitial lymphocytic exudate m the ncimtv of necrotic 
tubules 

In the control dogs, almost all of n hich died nathin a fen to sei eral day s after 
CHculation was restored, the tubular necrosis was mdespread and massiie 
(fig 4, -.4) The entire proximal tubule nas miohed, mcludmg the descending 
or spual segments, and repair was usually minimal or shght (fig 4, B) The 
necrotic lesion m the expenmental anunals was similarly but uniformly less 


Fig 



hour'? Shght necrosis of tubule 
expenmental dog S dint, after lUu 
necrosis with repair H A L X 126 


--- ...Cl luierrupiion oi reml circulation for f. 
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severe m extent and distribution In fact, in most instances the renal damage 
ivas compaintivel}’- shght or mimmal and consisted merely of focal degeneration or 
necrosis of the proximal tubules (fig 5, A) Widespread massive tubular destruc¬ 
tion did not occur in any of the animals Repair was fauly rapid and vathin one 
or tv o V eeks debris v as cleared and nev cells Imed the dilated tubules There 
was focal calcific deposit Dogs sacnficed eight v eeks after renewal of the renal 
cuculation shoved practical!}' normal kidne}s (fig 5,B) 

DISCUSSION 

These studies therefore demonstrate conclusn el}' that locahzed cooling offers 
piotection m the face of a severe, protracted period of renal anoxia The per¬ 
centage of sumirnl of these amraaJs, the less se\ ere eleimtion of the blood urea 
mtrogen vath hypothermia, and the microscopic endence of less severe mjuiy 
are consistent tliroughout Although this is a prehmmai^' report, and further 
lei els of coohng are to be explored, these data to date suggest that temperatures 
from 10 to 15 degrees offer the maximum protection This degree of coohng, 
winch could not be attained by generahzed h}'pothermia vuthout derangement 
of the body temperature control centers, or the development of cardiac arrh}’th- 
mias, (ould easil}' be attamed at surgeiy In the large aortic aneui^'sms invohung 
the renal vessels or in dissecting aneur}’-sms its apphcation might prove effica¬ 
cious m avoidmg the oliguria and anuria seen subsequently The urologist, in 
the case of large branching calculi, where extensive nephrotomy is mdicated, or 
in the segmental replacement of renal arteries, similar]}' might find it effective 
ft IS possible that m certam situations combmed generahzed and regional 
h}'pothermia may be used concomitantly This might be especially apphcable 
m the case of the prenousl}' mentioned large abdoramal aneurysms when sepa¬ 
ration of the kidney from its blood supply is necessar}' during aortic replacement 
It seems iinhkel}' that its use can successfully be extended to the clmical situa¬ 
tions of anuna, the so-called acute tubular necroses, v'here the microscopic 
picture IS so similar Here the difficulty of achienng regional coohng m a cnticaU} 
ill patient would prohibit its usefuhiess If renal horaotransplantation becomes 
a climcal reahty, coohng the graft ma} aid m its sumval 

Prolonged studies aie contemplated to determine if ultimate lenal dysfunc¬ 
tion and hypertension vull develop Also, it is hoped to ascei tarn if coohng will 
protect the already damaged kidney durmg I'arious mampulatiie procedures 
In general, v e feel that regional h}'potherraia is a potentially imluable tool for 
the urological surgeon 

suiurxRi 

4 six-hour penod of acute lenal ischemia at room temperatures results m 100 
per cent mortahty m the dog ^ 

In experimental groups, vuth applied regional hypothermia (20 and 10 C) 
30 per cent and 75 per cent sumval vas achieimd 

Histological studies shov ed proximal tubular damage vuth less severe degrees 
of mjur}' m the cooled group 

Renal function measured by blood urea mtrogen levels shov ed a significant 
piotection afforded by hypothermia duimg the period of anoxia 
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EXPERJQSIENTAL HYDRONEPHROSIS PRODUCED BY BETA 
IRRADIATION OF THE URETER 
LUCrEN B GUZE* axd WILLIAM O’SHEA 

From the Departments of Internal Medicine and Radiology, Yale University School of 

Medicine, New Haven, Conn 

In the course of experiments designed to studj’' the effect of ureteral obstruc¬ 
tion on the susceptibUity of the kidney to infection, complete ureteral ligation 
proved an effective method of producmg such infection following mtravenous 
mjection of bactena ^ Although this model was satisfactory^, for obsen ations 
on the early evolution of the disease process, the progressive anatomical changes 
associated with complete ureteral hgation prevented adequate study of the 
chrome infection It was desuable, therefore, to develop a means of causmg 
slovly progressive, partial ureteral obstruction A method by which uniform 
mjury could he given directly to the ureter mth resultant scarring and partial 
obstruction was suggested by the ai ailabdity of beta-enuttmg isotopes of known 
half-hfe, without compheatmg gamma producing isotopic contauunants or 
gamma producmg daughters 

These experiments desenbe the course of hydronephrosis produced in the 
rat followmg direct irradiation of the ureter 


MATEHIALS AND METHODS 


Animals White, male, Sprague-Dawley stram rats, weighing 150-250 gm 
were used 

Ureteral ohstructwn Anmials were anesthetized with 10-20 mg pentobarbital 
sodium admimstered mtrapentoneally', supplemented as necessary' After the 
hair of the left flank area had been remoi ed ivith electnc chppers and operative 
site cleansed with 70 per cent ethyl alcohol, a 2 cm mcision was made just 
below and parallel to the left loner nb margm The ureter was identified and 
a small segment, approximatel} 2 cm from the ureteropehuc junction, was 
freed from surroimdmg tissue and supported by a smooth, rounded nooden 
stick A strontium*® appheator (tracerlab) i\ as then placed agamst the ureter with 
gentle pressure for the required length of time This appheator contams 100 nulh- 
cunes of strontium” uniformly distributed in a circular area with an active 
diameter of 5 0 mm It is a pure beta particle emitter with an output of 102 6 
rep (roentgen eqmialent physical) per second at the surface Consequently 
the stated dose to the ureter is plus or minus about 100 rep because of the diffi¬ 
culty of gauging exposure by hand to less than one second After desired irradia¬ 
tion had been giien, appheator and wooden stick were remoied and ureter 
carefully returned to its normal position The pentoneum was approxmiated 
wath interrupted cotton sutures and skm wound closed with metal clips 
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Control animals neie subjected to the same operative procedure, but instead 
of direct application of strontium*®, a smooth metal surface, similar to the 
tip of radioactive apphcator, vas placed against the ureter for one minute 

Intraicnoiis pyelograms After the ammals were anesthetized with mtrapen- 
toneal pentobarbital sodium, 2 ml of a 50 per cent solution of diatnzoate 
sodium (h 3 ^aque, Wmthrop Laboratories, New York, NY) was mjected mtra- 

enouslj^ into a tail r ein Prehminar 3 '^ observations had indicated that satis- 
factor 3 p 3 '^eIograms vere obtained 20 to 30 minutes after the injection of d}e 
and aU films leported m this paper vere taken durmg this intenal The tech¬ 
nique for exposing the films vas 31 at 30 milhampere-seconds at 72 inch 
distance using par speed mtensif 3 Tng screens P 3 'elograms were obtained at 
■\\eekl^ or bimoiithl 3 ’' intenals for a penod of up to four months The animals 
ind films veie marked to permit the observation of senal changes m each 
ammal As a basis for companson of mdmdual p 3 mlograms, the follovang gradmg 
vas emplo 3 red 

Grade Description of Pyclogram 

1 Normal uiogram 

2 Increased densit 3 " of contrast medium in pelvis as compared to normal 

side 

3 Alinimal distention of pehns and proximal ureter 

4 IModerate to marked distention of pehus and proximal ureter 

5 No opacification of pehus or proximal ureter, enlarged kidne 3 ’’ shadow, 

vath or v ithout nephrogram 

This giading represents a trend of change rather than absolute values, and as 
such, seems adequate 

Histologic examination of tissues Ammals vere anesthetized inth mtrapen- 
toueal pentobarbital, the abdomen opened and kidne 3 's examined m situ The 
kidne 3 s weie lemoved, placed in 10 per cent neutral formalin, and after fixa¬ 
tion vere stained mth hematoxyhn and eosm 

HESULTS 

Renal changes follomng eompression of ureter for one minute {control group) 
To ei aluate the role of mechamcal trauma in the production of the h 3 ’’dronephro- 
tic changes seen m irradiated animals, the left ureter m eight rats was compressed 
between a ivooden stick and a smooth metal non-radioactive surface mth the 
same degree of force as was apphed with the strontium*® apphcator The results 
obsenmd are shown m figure 1, A All ammals exhibited transient h 3 ’’dronephrosis 
as noted by mtra\enous p 3 mlograph 3 Changes occurred one da 3 '^ after ureteral 
compression (grade 3), persisted for seven days and then graduall 3 ’^ subsided 
knimals exammed at 10 da 3 "s and again at 30 days had normal pyelograms 

Renal changes follounng exposure of ureter to 300 rep In eight animals, 300 rep 
vas admmistered directly to the ureter and subsequent changes vere followed 
by intravenous p 3 mlograph 3 ^ All of the animals dei eloped h 3 'dronephrotic 
changes of degree and duration similar to those noted following mechamcal 



EXPEEUMENTAIj htdroxkphbosis 
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WEEKS AFTER VFETERAL IRRADWTION (1500 rtp) 

Fig 1 degree of hydronephrosis (as measured bj intravenous pTclogram) produced 
bT 700 rep admimstered directh to ureter Effects of mechanical (non radioactive! trauma 
are shown Cunes represent anthmetic mean of yalues obtained at a given time B, degree 
of hj dronephrosis (as measured b\ intravenous p\elogram) produced bv 1500 rep adminis¬ 
tered directh to ureter Cume represents arithmetic mean of yalues obtained at a giyen 
tune 

trauma Py elogranis m these amraals yvere normal yvhen examined at 10 and 
30 day & folloiyang irradiation 

Renal changes follotcing exposure of ureter to 700 rep Tuenty rats recen ed 700 
rep directly to the left ureter and the course of renal changes followed bv mtra- 
yenous pjelography at yyeekly or bi-monthh mtery als for four months Figure 
1 shoyys the results obseryed It should be noted that maximimi hy dronephrotic 
changes yvere seen one yyeek after irradiation and persisted to the fourth yyeek 
Thereafter a dechne occurred mitil the seventh to eighth yveek yyhen a secondary 
rise began yyliich reached its peak about 12 yyeeks after exposure to beta irradia¬ 
tion Figure 2 shoyy« a pyelograni illustratuig grade 4 hy dronephrotic changes 
in the left kidney of a rat seven weeks after irradiation 
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Contiol animals iiere subjected to the same operative procedure, but instead 
of dnect application of strontium*®, a smooth metal surface, similar to the 
tip of radioactive apphcatoi, vas placed against the ureter for one minute 

Intravenous pyclograms After the animals were anesthetized vath intrapen- 
toneal pentobarbital sodium, 2 ml of a 50 per cent solution of diatnzoate 
sodium (hypaque, Wiiithrop Laboratories, Nev York, NY) vas injected mtra- 
1 enously into a tail i ein Prehminary obser\ ations had indicated that satis- 
factoiy p^mlograms vere obtained 20 to 30 minutes after the injection of d 3 "e 
and all films leported in this paper uere taken during this intenal The tech¬ 
nique foi axposing the films nas 31 Iv^'P at 30 milhampere-seconds at 72 inch 
distance using par speed intensif 3 ''ing screens P 3 ’^elograms vere obtained at 
veekli 01 bimonthl 3 ’^ intenals for a penod of up to four months The animals 
ind films weie marked to permit the obsenation of serial changes in each 
animal As a basis for comparison of indmdual p 3 mlograms, the follovang grading 
vas employed 

Grade Desenphon of Pyclogram 

1 Normal uiogram 

2 Incieased densit 3 ^ of contrast medium in pelvis as compared to normal 

side 

3 Mimmal distention of pehns and proximal ureter 

4 Model ate to marked distention of pehas and proximal uretei 

5 No opacification of pehas or proximal ureter, enlarged kidne 3 " shadow, 

Math or wathout nephrogram 

This grading lepresents a trend of change rather than absolute values, and as 
such, seems adequate 

Histologic examination of tissues Aiimials veie anesthetized vath intrapen- 
toiieal pentobarbital, the abdomen opened and kidne 3 "s examined in situ The 
kidne 3 '^s were lemoved, placed in 10 pei cent neutral formalin, and after fixa¬ 
tion Mere stained vath hematox3hn and eosin 

BESULTS 

Renal changes following compression of ureter for one minute {control group) 
To ex aluate the role of mechanical trauma in the production of the h 3 'dronephrO' 
tic changes seen in irradiated animals, the left ureter m eight rats was compressed 
betveen a wmoden stick and a smooth metal non-radioactive surface with the 
same degree of force as vas apphed vath the strontium*® applicator The results 
obseiwed are shovai in figure 1, A All ammals exhibited transient lyArouephrosis 
as noted b 3 ’' intravenous pyelograpb 3 ’' Changes occurred one da 3 " after ureteral 
compiession (grade 3), persisted for seven days and then gradual^" subsided 
Animals examined at 10 da 3 ''S and again at 30 da 3 ’^s had normal pyelograms 

Renal changes following exposure of ureter to 300 rep In eight animals, 300 rep 
Mas admimstered directly to the meter and subsequent changes veie folloved 
by intravenous p 3 mlography AH of the ammals developed h 3 Hronephiotic 
changes of degiee and duration similai to those noted folloMing mechamca 



expeehiestal htbboxtphbosis 


sas 



IftrEKS tFTER U=ETER«. I?=W?UnCr) (BOOrtcl 

™ ^ degree of h-dronephrosis (as measured by intraTeuous pvelocram) produced 
bv ,(» rep adminisiered directh to ureter Effects of mechamcal (non rodio^4uro^a 

are hoTm Curres represent arithmetic mean of values obtained at a given tune B decree 

measured bi intravenous pielograml produced bi loOO ren adminis 
t^ directb to ureter Curve repre.ent= arithmetic mean of values obt^ed?t f^ven 


traima Ptelograms in these ‘inimals were normal when eyanuned at 10 and 
30 dav:? following irradiation 

Ratal chanori wllowina exposure or urrkr lo 700 rep Twentt rats recen ed 700 
rep directh TO the left ureter and the course of renal chances loUowed bv mtra- 
t enous pt elographt at tteeklt or bi-monthlv mtenals tor'"tour month- Fi-ure 
1 Shows the results obserted It should be noted that maytmum hvdronephr^ 
changes .ere seen one week after irradiation and persisted to the founh week 
Theroaiter a deehne c^curred until the setenth to eighth week .hen a seeondan 
nse lu^an which reached ns peak about 12 weeks after exposnire to beta irrachT 

Tb l'uT i 7 " Ulustratmg grade 4 hvdronephrotic clTni 

m the leu kidnet of a rat set cn weeks after irradiation ‘‘'lan^es 
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Control animals nere subjected to the same operative procedure, but instead 
of direct application of strontium*®, a smooth metal surface, similar to the 
tip of radioactive applicator, v as placed agamst the ureter for one nunnte 

Intraicnou^ pyelogra?ns After the aiumals were anesthetized with intrapen- 
toneal pentobarbital sodium, 2 ml of a 50 per cent solution of diatnzoate 
sodium (h 3 'pacjue, Winthrop Laboratories, New York, NY) was injected mtra- 
lenouslj^ into a tail \em Prelimmar 3 '- obseriations had indicated that satis- 
factor} pjmlograms v ere obtained 20 to 30 minutes after the injection of dj'c 
and all films i eported m this paper were taken dunng this inten al The tech- 
luque foi exposing the films vas 31 KAT’ at 30 rrulliampere-seconds at 72 inch 
distance using par speed intensifying screens Pj'elograms were obtained at 
veeklj or bimonthlj'^ mtenals for a penod of up to four months The animals 
and films were marked to permit the obsenation of serial changes m each 
anmial As a basis for comparison of mdimdual pyelograms, the following gradmg 
vas emplojmd 

Grade Desenphon of Pyehgram 

1 Normal urogram 

2 Increased densit}^ of contrast medium in pelvis as compared to normal 

side 

3 Minimal distention of pehus and proximal ureter 

4 Moderate to marked distention of pehns and proximal ureter 

5 No opacification of pehus or proximal ureter, enlarged kidney shadow, 

with or without nephrogram 

Tins grading lepresents a trend of change rather thin absolute values, and as 
such, seems adequate 

Histologic examination of tissues Anmials were anesthetized with intrapen- 
toneal pentobarbital, the abdomen opened and kidneys exaimned m situ The 
kidnej'^s wmie lemoved, placed in 10 per cent neutral formahn, and after fixa¬ 
tion were stained with hematoxylin and eosin 


BESUBTS 


Renal changes following compression of ureter for one minute {control group) 
To evaluate the role of mechamcal trauma m the production of the hydronephro- 
tic changes seen m irradiated animals, the left ureter m eight rats was compressed 
between a wooden stick and a smooth metal non-radioactive surface with the 
same degree of force as was apphed with the strontium*® appheator The results 
obsen ed are shown m figure 1, A All ammals exhibited transient hydronephrosis 
as noted by mtra^ enous pj’’elograph 3 Changes occurred one da 3 ' after ureteral 
compression (grade 3), persisted for seven da 3 b and then graduall 3 ’’ subsided 
Animals examined at 10 da 3 "s and again at 30 da 3 n had normal pyelograms 
Renal changes following exposure of ureter to 300 rep In eight ammals, 300 rep 
was admmistered direct^'- to the ureter and subsequent changes were followed 
by intravenous p}nlograph 3 ^ All of the ammals developed hydronephrotic 
changes of degiee and duration simdar to those noted follownng mechamca 



EXPEKDIEVrAL HTDEOXEPHBOSIS 


SOS 



WEEKS A5TER IRETERAL IRRADiATCN (1500 rep) 

rm tvdronephrosis (as measured intravenous p\ elocnun) produced 

are ctinrr-l^ directlv to ureter EflFects of mechamcal (non radioactive) trauma 

of rteorrBoKi^T®^ represent arithmetic mean of values obtained at a given tune B, degree 
tered dirpcrU^B^, ^asme^ured b\ intravenous pAclogram) produced bi 1500 rep admims- 
time ureter Curve represents arithmetic mean of talues obtained at a given 


in these anmtols were normal when examined at 10 and 
30 dai s following irradiation 


dial changes following exposure of ureter to 700 rep Twenti rats recened 700 
rep ecth to the left ureter and the course of renal changes followed hv mtra- 
\ enous pt elographt at weekh or bi-monthl\ inten als for four months Figure 
s ows t e results obsened It should be noted that niaxuuuni h\ dronephrotic 

irradiation and persisted to the fourth week 
nse berr occurred until the setenth to eighth week when a secondary 

bl fit 0 1 to beta irradia- 
ni the leltT d Pvelogram illustrating grade 4 hi dronephrotic changes 

in the left kidnei of a rat set en weeks after irradiation 
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Renal changes following exposure of ureter to 1500 rep In 10 animals, 1500 rep 
n as adnnmstered to the ureter and subsequent changes followed by mtravenous 
pyelography Figure 1, B shows the results observed The diminishing hydro- 
nephrotic changes seen at 6-8 weeks after irradiation with 700 rep are not present 
Instead, a sustained, uniform degree of hj^dronephrosis persists untd 12 weeks, 
after v Inch a beginmng decrease is noted 
Evanunation of rat kidne 3 '^s at varjnng intervals after irradiation demonstrated 
changes compatible vath those noted b}”^ mtravenous p 3 ’^elograph 3 ^ Macro- 
scopicall 3 , the renal pehas and ureter proximal to the scarred area were dis- 



Fig 2 Intravenous pvelogram of rat seven weeks after irradiation of ureter (700 rep) 



Fig 3 Rat kidnej one month after^direct irradiation of ureter with 1500 rep Note 
distended pelvns and dilated tubules X7 


EXPERIMEVTAL HIDROXEPHROSIS 
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tended The kidnej’^s appeared larger and darker in color than normal IMicro- 
scopicaUy, varjnng degrees of tubular dilatation were present Figure 3 shows 
the hydronephrotic changes obsen^ed one month after irradiation with 1500 
rep This animal had grade 4 pyelographic changes prior to sacrifice 


niscussiox 


Complete ureteral hgation has been used m the experimental study of hydro¬ 
nephrosis,’ hjTiertension’ and pyelonephritis * This procedure, however, with 
its attendant rapid destruction of tissue and loss of function, does not pemut 
prolonged observation of the experimental situation In a model with partial 
ureteral obstruetion sueh studj^ would be possible in a funetiomng kidnej'- 
Beta irradiation was used in these experiments to produce ureteral trauma 
nith resultant scarnng and partial obstruction because of avadabdity, ease of han- 
dhng and limited depth of penetration The effects of beta irradiation observed are 
similar to those noted b}’' other n orkers emplojong different experimental models 
Wirth and Raper^ used to evaluate the response of human skm to beta 
irradiation Emplojung four doses (635, 813, 1000, and 1180 rep), they described 
two distmct time reactions of erythema, a pmnarj’^ reaction noted withm six 
hours and persisting two to four days (nhen the higher doses were used), fol- 
loned by tanmng, and a secondary er 3 'thema becommg apparent 19 to 21 days 
later, followed by additional tanmng They also noted that with higher doses 
(1000 and 1180 rep) the primary and secondary reactions persisted for a longer 
tune In the present experiments, a pnmarj'- maximum degree of hj dronephrosis 
was noted two to four weeks after irradiation with 700 rep followed by a less 
marked secondary response at 10 to 14 weeks In rats irradiated with 1500 rep 
the persistent duration of hydronephrosis represents the more prolonged re¬ 
sponse to higher doses of irradiation This response was beginmng to subside 
durmg the end of the observation penod but possibly contmued studj might 
hai e revealed a delayed secondary response 
The abditj’’ to produce ureteral obstruction with a dose of 700 rep but not 
with 300 rep is compatible with dose-effect relationships descnbed b 3 other 
mvestigators Smder and Raper,® usmg histopathologic exammation of mouse 
tissue after external beta irradiation (5000 and 2500 rep) noted that damage 
IS alvays greater after the higher dose No changes were found characteristic 
of one dose and not the other, differences nere only a matter of degree Further 
evidence of a relationship between dose and effect is mentioned b 3 hlcDonald 
and Wilder ^ Using a strontium®" apphcator (tracerlab) as a source of beta 
particles, the 3 nere able to demonstrate gross inhibition of corneal wound 


* Hinman, F Hj dronephrosis Surgerj , 17 813, 836 1945 

’SpitznaEcl.J R and&chroeder H A E-qienmental pyelonephritis and h%-pertension 

in rats Proc Soc Lxp Biol and Mod , 77 762 1951 r-c-icusiou 

T ^ ^ ® Biological Effects of External Beta 
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Fig 1 A, densit\ in remon of ape\ of right lung clearlj visible B, left retrograde py- 
elogram C, right retrograde pj elogram 

of assurance that therapy u as not being uithheld from an obscure mflanimatoi^’' 
lesion, bilateral renal exposure via the vertical approach of Simon nas under¬ 
taken Both kidneys were enlai'ged, pale and turgid Tissue removed at biopsy 
was grossly seemingly caseous The pathologist’s report identified the matenal 
from each kidnej’- as undifferentiated carcmoma 
Progressive general phyacal detenoration contmued and the patient expned 
29 days foUovung admission to the hospital 
Postmortem exammatiou revealed widespread carcmomatous mvolvement of 
the hver, adrenals, and penaortic structures, as well as extenave infiltration of 
both kidnej^s Four divergent areas of pulmonarj'' metastasis were noted The 
sequence of events v as postulated as a migration of right renal pelvic squamous 
cell carcmoma across the nudhne and into the hilar region of the left kidney 
From that pomt a biovsmg infiltration of each renal parenchjuna subsequentl}'^ 
prevaded, m addition to involvement of surrounding structures Much of the 
tumor tissue both in the kidneys and m other areas was of undifferentiated nature 
but many areas of true squamous cell carcmoma v ere visible (fig 2) 

In renevung the ten pnor reported mstances of bilateral renal carcmoma the 
onset of overt symptoms and signs m persons with so far advanced bilateral renal 
disease is insidiously unremarkable and parallel arcanely to the chmcal picture 
m our patient Approximately 40 per cent of the reported cases endenced severelj’' 
depleted renal function and frequently a pretermmal state yet decidedly imdra- 
matic urologic prodromata to signify so severe a caicmomatous mvasion 

The hterature reveals that smce the first reported case by Chute m 1910, a 
62-year-old male patient m whom widespread metastasis was present at the time 
of diagnosis, each subsequent patient has been of the male sex and all between 
the fourth and sixth decades The majority of patients vere brought to urologic 
surveillance because of hematuna and the discover}^ of a flank mass In our 
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BILATERAL SQUAAIOUS CELL CARCINOMA OF KIDXETS 



Fig 2 Sections of renal parenchjma almost totallj replaced bj neoplastic cells Areas 
of squamous cell carcinoma nsible amid undifferentiated carcinoma 


patient the mode of the bilateral renal oh ement n as apparently by extension 
tvhereas in prenous instances, the tumors with one exception bemg hjpier- 
nephroid, blood and l 3 miph borne metastasis rather than infiltration of contiguous 
structures had been broached as the etiologj’" for the bilateral occurrence Un- 
doubtedl}'' the possibiht 3 ' of smiultaneous and separate genesis of renal adeno- 
carcmoma exists and m certam of the reported mstances seems probable 

Urographic findmgs m this patient seemmgh’^ were sufficientl 3 '’ bizarre to 
warrant entertaimng the possibiht 3 ’’ of an mflammatory or granulomatous lesion, 
in seieral of the prenous bilateral adenocarcmomas a diagnosis of pol 3 n 3 ntic 
disease had been thought warranted Obnousl 3 ' the rant 3 ’’ of simultaneous 
bilateral neoplasm is productive of a certam hesitanc 3 in proposmg such a con¬ 
sideration 

Seemmgh a morbid outlook must be mamtained in regard to the salvage 
of patients wath bilateral renal carcmomas despite the length 3 ^ sumvals which 
hai e occasionall 3 been seen m bilateral Wilms’ tumor subsequent to unilateral 
nephrectom 3 and irradiation The profound renal functional deterioration and 
ad\ anced stage of neoplastic infiltration which hai e been endent in most of 
the reported instances of bdateral tumors m adults would seem to preclude 
surgical extirpatne measures The notonous lack of response to irradiation of 
the preponderant number of adenocarcmomas and more especiall 3 ^ of the uro¬ 
thelial carcinomas w ould ostensibh obi late consideration of this form of therap 3 ' 
The possibihti that the mtrogen mustard compounds could be eraplo 3 'ed ad- 
1 aiitageoiisly for paliatn e purposes exists, and consideration would liar e been 
giren to their iitihzitiou here had not the general ph 3 Sical deterioration of the 
patient progressed so rapidh 



810 


I AI THOMPSON', J SCHNEIDER A.ND L C KAViN 


SUMMARl 

The occurrence of bilateral, simultaneous squamous cell carcnoma of the 
kidneys in a 52-3 ear-old man is dcscnbed m respect to the clinical and pathologi¬ 
cal picture presented This is apparentl}-' the first annotation of bilateral 
squamous cell carcinoma of the kidne 3 's 
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RETROPERITONEAL HEALANGI0AL4 
H R XEVniAX A-\D B R WHITE 

From the Department of Surgery, Section on Urology, Yale University Schwl of Medicine and 
The Grace Kexr Haven Communtiy Hospilal, Acir Haven, tonn 

RetTopentoneal hemangiomas are rare lesions They anse from blood i essels 
The neoplasm affects onl} one segment of a i essel, from which buds of endothe¬ 
lium grow out and from nen i essels m a closed temtorj (Ribbert) 

In renewmg the hterature, such tumors m the retroperitoneal space in close 
association mth the kidnei and ureter hai e been reported onlj b 3 Hilse who 
described a recurrent retroperitoneal hpoma with areas of cai emous hemangioma 
Hams has reported a large hemangioma which n as perirenal and was mistaken 
for a kidnej Alilhnan descnbed a cai erous hemangioma bung on the nght il- 
eopsoas muscle and it was remoi ed surgicall 3 The authors wish to report an 
additional case of hemangioma, in a man aged 58, which was remoi ed surgicall 3 
A prenous stud 3 ' of prunan- retropentoneal tumors reported b 3 the semor au¬ 
thor rei ealed no tumors of this cell t 3 'pe 

CASE BEPOBT 

A nhite man aged 58 (Mr P D , Unit No 466008) was admitted to the 
urological semce of the New Haien Hospital on April 8 , 1957 Two months 
prenousl 3 the patient had noted the onset of painless mtermittent rectal bleed¬ 
ing Sigmoidoscop 3 rei ealed the presence of a rectal pobii Banum enema re- 
1 ealed a weU-circiunscnbed mass m the left upper quadrant, displacmg the upper 
portion of the descendmg colon anteromediall 3 (fig 1 , B) The rectal poh-p was 
remoi ed at another hospital, and the patient was referred to New Haien for 
ei aluation of the mass The patient reported excellent health for more than 25 
3 ears He demed an 3 histor 3 of abdommal pam, weight loss, anorexia, change m 
boil el habits, hematuria, frequenc 3 > or an 3 other unnaix s 3 'mptoms He had been 
hospitalized onR once, 39 3 ears prenou^h, for a tonsillectom 3 His re\ lew of 
S 3 'stems was entirel 3 negatii e except for a chrome nonproductii e cough associ¬ 
ated with excessn e sraokmg 

Ph 3 Sical e-xammation rex ealed a well-dex eloped, rather obese man who ap¬ 
peared to be m good health His chest was hx'perrosonant to percussion and there 
were scattered mspiratorx rhonchi ox er both lung Selds The abdomen was obese, 
but deep palpation high in the left upper quadrant rex ealed a suggestion of a 
smooth, slighth tender mass The remainder of the ph 3 Sical exarmnation i\as 
negatixe Admisnon hemoglobm 16 2 gm per cent, white blood cells 9,800 per 
c mm. Math a normal differential The urmalxsis Mas normal The serum non- 
protem mtrogen Mas 39 mg per tent, and a tuo hour phenolsulfonphthalein 
excretion Mas 40 per cent Upper gastrointestinal senes rex ealed no ga^tne or 
small boMel deformitx Intraxonous urographx was deferred because of marked 
conjunctixal reaction to the test that Mas made Cxstostomc examination 
Accoplctl for publication October S, 1957 

Sll 
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sho^^ed no nhite cells or red blood cells The urine from the left kidney was 
normal A left retrograde pjmlogram re\ealed satisfactor}" -insuahzation of the 
calyces, pehns, and ureter, all of y hich appeared normal m configuration 0\ er- 
Ijnng the lateral border of the left kidne 3 ’- there uas a i\ ell-defined area of in¬ 
creased densit}^ inth shaiplj’-defined peripheral borders (fig 1, A) The obhque 
^ leu rei'ealed the mass to be anterior to the upper pole It was thought to repre¬ 
sent an mtra-abdommal cyst of mesentenc origin The differential diagnosis 
preopeiativelj'' included 1) lenal cj’^st, 2) letroperitoneal tumor, 3) kidney tumor, 
and 4) mesentenc C 3 "st 

On Apnl 10, 1957, the left flank was explored through a left transimrse sub¬ 
costal incision Reflecting the peritoneum medially, the kidne 3 ^ was mobilized 
easiR'^ by blunt dissection, and was found to be entireR^ normal Further explora¬ 
tion external to Gerota’s fascia re\ ealed a moderatel 3 " firm tumor the size of a 
large orange, located anteriorly to the upper pole of the left kdmey It appeared 
well encapsulated, highly ^ascular, and was entireR^ separate from the kidney 
and peritoneum The tumor was dissected free easiRq and iemoted There was 
no demonstrable regional or Rmiphatic nn olvement The space was drained with 
a Penrose dram The patient’s postoperatue course was comphcated b 3 deielop- 
ment of pulmonar}'- atelectasis and pneumonitis Early congestne failure de¬ 
veloped, and the patient w as hj-potensn e for the first 48 hours He responded to 
appropriate antibiotics, endotracheal suction, and digitahzation, and was dis¬ 
charged in excellent condffion on the fifteenth day after the operation 

The patholog 3 report of the tumor (fig 2) was as follows “A 155 gram 
roughl 3 ^ ovoid, 7 cm w ell-circumscribed mass is received A moderate amount of 
adipose tissue is attached to a thin gray capsule The external surface is smooth 
with the exception of a 5-6 cm small ovoid projection consisting of tissue similar 
to the mam mass On section the tissue is moderate^' soft, homogeneous, deep 


A 



Fig 1 left retrograde p3elogram shows raws overlj ing lateral border of 

banum enema reveals anteromedial displacement of upper p 


B, banum 
colon bj retropentoneal mass 


left kidney 
descending 



Fig 2 A operative specimen renio\ed from left retropentoneal space measures ap 
provimateh 7 cm in diameter B, cro^s section of operative specimen which is well encap 











Fig 3 A, note dense capsule overljmc angiomatous parenchima X 55 B, note i 
tailed structure of tumor, innumerable tom nailed lumina and heavj limphoci'tic 
filtrate 


red, and bulges from the cut surface ” The microscopic sections (fig 3) show a 
capsule composed of masses of endothehal cells in nhith are embedded innumer¬ 
able capillarj lumina These luimna are irregular, and are formed bt a single 
laj er of endothelial cells There is a thm stroma containing irregular cells mth 
a large pale nuclei, and poorlj defined eosinophilic ctAoplasm Scattered through¬ 
out the stroma there are manj w ell-defined foci of hmiphoct tes with occasional 
plasma cells and eosinophils Pathological diagnosis “Tletropentoneal hemangi¬ 
oma with IjTiiphoid stroma The hemangioma is of capillarv tj-pe, and since no 
mitosis IS et idcnt, it is doubtful that it is malignant ” 

COMMENT 

V hemangioma is a formation of blood tessels of which two principal tj-pes are 
encountered, tliccapillan and the cat emous Thecapillart angioma consists of a 
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network of capillaries filled wth blood The neoplasm affects only one segment of 
a vessel, from vhich buds of endothebum grow out and form nev vessels m a 
more or less closed terntorj', v ithout involvement of surrounding vessels (Rib- 
bert) Where the tumor forms a new lobule, or invades fat or other tissue, it is 
not by extension of the tumor process to the healthy ^"essels of the neu area, but 
by projection of neu vessels of the surrounding area 
The histogenesis of the hemangioma is obscure In the development of the 
adult circulatoi^’^ system, there are formed certain anomalous vascular segments 
M hich do not fit into the adult S3'stem, and v hich retain certain embryonal char¬ 
acteristics It is from these vascular segments that capillary tumors appear to 
arise (E\\ mg) Other significant factors in the formation of angiomata mclude the 
effect of local mechamcal irntation or abnormal pressure durmg the development 
of the vascular S 3 ^tem (Eu mg. Stout) 

SU^L^IAR1 

A case report is made of a retioperitoneal capillary hemangioma removed from 
an as 3 ’mptomatic 58-year-old w hite man This represents the fourth tumor of its 
t 3 rpe to be recorded in the hterature to date 
A bnef review of the pathology and histogenesis of angioma is made 
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TRAXSITIOX OF CYSTITIS GL\n:DULARIS TO PRIMARY 
ADEYOCARCINO^LA OF THE BLADDER 

JOHX L SHAY ,* G JOHN GISL4SOX JOSEPH E IMBRIGLL4 

from the Departments of C/rofogy and Pathology, Hahnemann Medical College and Hospital, 

Philadelphia, Pa 

The manifestitions of the forms of prohfer-itn e c\ stitis, particularlj c} stitis 
glandulans and cjstitis cjstica, are well known and are recognized as difBcult 
climcal problems to e\ aluate and treat :Mucus secreting adeiiocarcmoraa ansmg 
primanlj in the bladder is not commonly seen, but it is not a rare \ esical tumor 
That these lesions are closeh related is generalli agreed, and the fact that 
c^ stitis mstica and c^ stitis glandulans are pre-mahgnant lesions has been 
postulated The demonstration of a direct transition and progression of a case 
of c^ stitis glandulans to adenocaremoma should lend emphasis to the considera¬ 
tion of the mahgnant potentialities in the chmeal management of these forms 
of c^ stitis 


THEORIES OF P VTHOGEN'ESIS 


Cl stitis glandulans and pnmaia mucus adenocarcinoma of the bladder are 
clo«eh related lesions ‘ ‘‘ The similantj of accepted theones of etiologj as w eU 
as the high incidence of the co-existence of these lesions is eiadence of this re¬ 
lationship “Embrjonic rests,” ongmating m the urachus or as persistent m- 
clusions of intestinal epithehum nnsplaced m the process of the di\'ision of the 
rectum from the urogemtal sinus, may manifest themseR es ns areas of cj stitis 


\ccepted for publication October 24 1957 
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glaudulms 01 glaudulai carcinoma’ » The number of cases that ha\ e been 
reported is not manj’', but it must be accepted that these lesions may anse on 
this basis Foot’ believes that embrjonic lests are responsible foi all glandular 
elements found in the fundus of the bladder Pnmaiy adenocarcinoma arising 
in the lesical end of the urachus is well lecognized, and the opinion that all 
piimary adenocaicinoma arising in the fundus of thebladdei is of unchal ongin 
IS fiequentty documented 

It has been repoited b 3 '’ some obserr^ers that a fen glands maj^ occur under 
normal circumstances in the base and tngonal area of the bladder, and it is on 
this fact that the anatomical theor 3 '' of the oiigin of these lesions is based Em¬ 
mett and McDonald’ described fi\e of nine cases of cj'^stitis glandulans nhich 
thej^ felt ongiiiated in subtrigonal glands The}^ also stated that these glands 
maj’’ gne nse to adenocarcinoma Loniy and associates'® reported three cases 
demonstiatmg piolifeiatne cystitis of a glandular tjqie ansing from glands of 
Albarran 

The marked ability of tiansitional epithelium to undergo metaplasia is one 
of its characteristics, and it is on this basis that the majority of cntical opimon 
believes the etiologi of cj'stitis glandulans, as n ell as the other forms of prohfera- 
tne cystitis, and piimai^’- adenocarcinoma of the bladder maj be best 
explained i * i e lo u u is is ■\Vith the majonty of the vesical epithehum 
being of entodermal ongin, it is theoiized that the transitional epithehum retains 
a tendencjq undei certain indefinite and incompletely^ defined forms of stimula¬ 
tion, to fonn glandulai epithehum Begmmng mth the transitional epithehal 
unit of metaplasia, the cell nest of von Bruim, the potentiahties of change to a 
glandular tjqie epithehum and thence to a mucus adenocarcinoma have been 
repeatedly descnbed 


COMMENT 


The observations of others as iiell as the pathological studies of the case herein 
reported lead us to believe that cy'stitis glandulans is and should be identified as a 
pre-mahgnaut lesion As Craig*’ has stated, “proof of the relationship of these 
lesions to adenocarcinoma depends largely'^ on presumptive endence ” However, 
this eiadeiice is quite convincing eien if based only' on the high incidence of 
their reported coexistence 

In discussmg the differential diagnosis of a pnmary’^ from a metastatic adeno¬ 
carcinoma of the bladder, Wlieeler and Hill’’ stated that one of the cntena for a 
diagnosis of pnmary adenocarcmoma is the coexistence of cy’stitis glandulans 
Mostofi,’ rejecting all theones of ongin of adenocarcmoma of the bladder other 
than that of a direct and piogressive metaplasia from transitional epithehum. 


Glandular tumors of the bladder 


bladder Urol and 


“ Coppndge, IV C , Eoberts, U C and Culp, D A 
J Urol , 66 640-549, 1961 

* Saphir, 0 and Kurland, S K Adenocarcmoma of the unnan 
^“»^Low r^j'", C C and Beard, D E Extensive 

unnan bladder resembling malignant neoplasm J Urol , 62 i^ bladder 

1* Howard, A H and Bergman, R T iMucus adenocarcmoma of the urinary Djaaaer 

J Urol , 69 456-459, 1948 
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states that to call a tumor a prnnar} a esical carcmoma, Bninn s nests, glandular 
and mucus metaplasia as well as polvpoid epithelial projections must be pres¬ 
ent The endence of these reports as well as that of the case herem described 
suEgests that the obsen ations of the coexistence of adenocarcmoma and ct stitis 
glandularis are important but further and more important that cvstitis glandu¬ 
laris mai be onlc the mid-pomt of a progressit e transition m the metaplasia of 
transitional epithehum to adenocarcmoma 

Craig” stated that “it would be difficult to recognize the condition i e 
cvstitis glandularis “m the infiammatory stage durmg life and follow it o\ er a 
penod of years to the dec elopment of mahgnancy ’ Patch and Rhea ‘ in IDSo, 
stated that it must be admitted that the progressive changes m cvstitis glan¬ 
dularis leadmg to adenocarcmoma have not been demonstrated Coppndge, 
Roberts and Culp m 1951 although agreemg that it does occur stated that 
‘ adenocarcmoma has net er been obsert ed to occur from cystitis glandularis ’ 
We hate been unable to find anv report m which the transition of cvstitis glan¬ 
dularis to adenocareinoma has actually been demonstrated m a giten patient 


CtSE REPORT 


The foUowmg case demonstrated this transition from ctstitis glandularis to 
pninart mucus adenocarcmoma 

M A fH H >4260) a 41-vear-old white woman was admitted to Hahnemann 
Hospital on \pnl 12, 1951 with the chief complamt of an mcisional hernia, 
dvsuna, and tloudv urme The urmaiy st-mptoms dated back eight a ears to 
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Fia 2 4, lnt^n^onous urogram ngiun shows defect in right lateral wall of bladder Shadow 
o\er bladder region is wire mesh used in repairing incisional hernia B, section of bladder 
shows t^-pical c\’atic glands In addition, howe\er, there are at^•plcal glands nestled 
between cj’stic glands, clnncterized b^ hi’perchromatism, h^-perplasia and in\asion of 
muscle wall 

then fiist ippeuriiice following an abdominal operation of an indefimte nature 
done foi a beiugn g\ necologic il tomphmt In 1949 dilatation and curettage 
had been done, the spetimen was negatne foi nialignanct Dssuna recurred 
and hid been piesent for two months prioi to the pieseiit idmission There 
w as no history of hematuria 

Phjbicil examination showed a \ei} obese white worn in with an incisional 
henna in the midline of her lowei ibdomen, first degiee cjstocele, two plus 
pedil and pre-tibial edema The mine showed mam mucus shieds, 30 to 40 
red blood cells per high power field, and was loaded with white blood cells 
Aerobaetei lerogenes and colifomi bacilli w ere cultured An mtrai enous urogram 
reiealed good bilateiil function with a moiphologicall 3 ' noniiil upper unnars 
tract There was a large filling defect in the nght side of the bladder (fig 1, 4) 

Cj'stoscopj ie\ealed a large, broad base, somewhat eieiated tumor mass 
mvohang most of the right lateral w all of the bladdei The upper portion of the 
tumor w IS irregular, the low ei pai t smooth Biopsies taken from the low er and 
nuddle iieas of the tumoi le^ealed ‘polypoid masses lined b^ adenomatous 
glands which were mucus secreting in tipe Diagnosis cjstitis glindulans 
(abeirant gastrointestinal tissue) ” 

Cj'stoscopj’' was repeated six dajs later and it was noted that the tumor ap¬ 
pealed infiltrating Anothei biops 3 was again reported to be C3'stitis glandularis 
Gastrointestinal studies were negatne except for multiple small dnerticula 
of the upper sigmoid 
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At operation the bladder A\as opened through a suprapubic incision, and the 
major portion of the tumor was remoied by loop resection and the base ful¬ 
gurated Pathological examination re\ ealed “nests of adenomatous glands hned 
bj" tall columnar and mucus secreting epithehum An occasional nest of transi¬ 
tional epithehum is noted Again the possibihty of gastrointestmal malignancy 
cannot be excluded Diagnosis cistitis glandulans (fig 1, B) ” 

Dunng the six months follomng her discharge from the hospital, the cluneal 
picture was that of marked frequency, urgenejq suprapubic pam, hematuna 
andcloiidj unneinth large amounts of mucus Resistant B proteus was repeatedlj^ 
cultured The patient nas hospitalized for cystoscopy under anesthesia and a 
generalized hjiierenua mth an ele\ ated area, cj stic m appearance, and irregular 
m form, 2 to 3 cm aboie the nght ureteral orifice, was desenbed An mtenml 
cystoscop^ a month prior to this admission had re\ ealed mucoid plaques and 
areas of extreme hj’peremia limited to the nght lateral n all Biopsj^ and cj^sto- 
scopic treatment nere adiased, but the patient left the hospital 
The patient returned to the chmc 22 months later complaining of frequenc}'^, 
noctuna and burmiig on a oidmg Dunng the intenml the incisional herma had 
been corrected at another hospital using a avne mesh repair Her unne contamed 
mucus shreds Cj stoscopy revealed a red, a ela^etj’’ mucosa anth a mucoid axaidate 
No mention of tumor a\as made 

She a\as not seen for another eight months at aahich time she was admitted to 
the hospital because of sea ere pain in her nght hip Bladder sjmiptoms aaere not 
prominent Bone x-rajs were negatiam An mtraa'enous urogram rea ealed a 
normal upper tract and again showed a filhng defect on the nght side of the 
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bladder (fig 2, .4) B pioteus and coliform organisms sensitive to streptomjcm 
vere cultured from the urine C 3 'stoscop 3 '^ ^e^ealed a papillary tumor on the 
right lateral v all vath hj'peremia of the bladder base The chmcal impression v as 
transitional cell carcinoma Another biops}'^ vas reported “mucosa entirel}^ re¬ 
placed by mucinous glandulai formations which iinagmate up to the submucosa 
The interglandulai stioma shows loose fibrous connective tissue \vith diffuse 
l 3 maphocjdic infiltration Diagnosis C 3 ’^stitis glandulans” (fig 2, B) The pa¬ 
tient w as discharged tw o da 3 s latei 

She leturned intermittentl 3 ' during the nc\t scAen months duiing which time 
her bladder S 3 miptoms remained unchanged A culture durmg this period re¬ 
pealed paiacolon and coliform bacilli 

The patient was then not seen until hei leturn to the clnuc in lMa 3 ^ 1956, 
fi^e 3 'eai‘s and one month fiom the time of the original biops 3 ' and diagnosis of 
C 3 stitis glandularis Her complaints were frequeuc 3 ’', noctuna and, now, stress 
incontinence C 3 "stoscop 3 ' levealed an irregular, non-ulcerated, h 3 "peremic tumor 
ln^ohang most of the laght lateral wall The clinical impiession was again that 
of carcinoma and she was admitted to the hospital, her fourth hospital admission 
Ph 3 ’^sica] examination reiealed a well preseiwed, extremeh" obese white woman 
Routine blood studies weie wathm normal limits An mtiaienous uiogram again 
showed the deformit 3 ' of the nght wall of the bladder Repeat studies of the lower 
bowel weie unchanged from pienous studies The chest \-ra 3 " was negative 
Her unne showed nian 3 ' led and white blood cells and cultuie 3 aelded cohform 
bacilli 

Transuiethial biops 3 ' of the nght lateral w ill lesion was reported 1 ) 3 ' the pathol¬ 
ogist that “the tissue is composed of mucus secreting glands 111 a loose granula¬ 
tion tissue tiqie of stroma L 3 Tnphoc 3 des infiltrate diffuse] 3 ' ]\Iau 3 aieas of the 
glands show loss of polant 3 ' and h 3 'perchromatism of nuclei wath occasional 
mitoses Comparison wath pieiaous biopsies shows that this lesion has undergone 
mahgnant change and should be thought of as a low-grade adenocaicmoma 
pnmar 3 ' in the bladdei Diagnosis “Adenocarcinoma of the uimai 3 bladder, 
low-grade ” 

A subtotal c 3 'stectom 3 ' was performed A large papillaiy tumor which im oh ed 
most of the nght lateial wall was lemoved wath what was felt to be an adequate 
maigin of normal bladder wall There was no eiadence of local 01 distant ex¬ 
tension of the lesion The postoperatix'e course was piolonged b 3 ' pemistent 
drainage from her suprapubic fistula She was discharged on the thirt 3 '-fourth 
postopeiative da 3 ’’ 

The patholog 3 report stated that, “The majoi specmien leieals a glandular 
tumor composed of well differentiated mucus producing glands These grow 
up from the surface in a poRqioid tumor, but some glands are ini'asn e and 
extend down to the muscle Diagnosis Adenocaicmoma of the unnar 3 ' bladder” 

(fig 3) .Hr 

On her return to the clinic tw o w eeks after discharge she was 1 oidmg four 
times durmg the day and twace at night wathout pain 
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DISCUSSION 


In 1951 the lesion ivas uneqnii ocablj cjstitis glmdulans (fig 1, B) After 
three j ears of chronic infection the patient retumed vnth a lesion in the same 
area of the bladder, which on biopsj was agam diagnosed as cjstitis glandularis, 
but in renenang the shdes we find begmmng carcinomatous change inth pding 
up of nuclei and loss of polantj (fig 2, B) Then after tno additional lears of 
chrome infection, the patient n as seen with the same lesion which had progressed 
to an earh infiltratmg mucus adenocaremoma nath areas of loss of polantj and 
hiT)erchromatisni of the nuclei with nutoses (fig 3) In a penod of fii e i ears 
uneqmiocal cjstitis glandularis had progressed to uneqmiocal mucus adeno¬ 
carcinoma nath begmmng mahgnant change m the third j ear 

The role of chrome infection m the production of these lesions has been stressed 
bj mam authors > - s r u io There is httle doubt that it n as a factor m this 
case Perhaps the progression to anaplasia would not hai e occurred without the 
mflanimaton stmiulation 

Sauer and Bhck-' followed fiie cases, m nhich there was no infection imtiaUj 
or it had been eradicated, for penods of one to six j ears, and reported no eiadeuce 
of malignant degeneration Their obsenatious nere made on cjstoscopic en- 
dence Xo mention nas made of repeat biopsj We shall follow our case with 
interest to see if her bladder epithehum will remam normal following eradication 
of infection It her infection persists, will cj stitis glandularis recur and progress 
to mahgnanci, or will she hai e a recurrence of adenocaremoma without glandular 
metaplasia’ 

Tlie chmeal and pathological diagnosis of an earlj pnmarj adenocaremoma 
and Its differential diagnosis from that of cj stitis glandularis is not alw aj s easj 
\ resistant, smiptomatic infection is usuaUj present That a biopsj' or seieral 
biopsies would be trulj representatue of the areas showing the greatest degree 
of anaplasia wall alwaj s be a doubtful fact Adequate studi and interpretation 
of the biopsi submitted are subsequent problems which need further elaboration 

H nang ami ed at the diagno'as of earlj pnmarj adenocarcinoma and haiang 
ruled out a pnmarj lesions elsewhere, the lesion should be treated as am other 
carcinoma of the bladder 

If the diagnosis be ci stitis glandularis, the lesion should be adequatelj re¬ 
sected and Its base fulgurated The patient’s infections should be Mgorouslj 
treated and eradicated Failure to respond to treatment should alert the clinician 
to the ncce-«it\ of cimm followaip, repeated biopsies, and constant attention to 
the po'^ibihti that he is dealing avith a potentialh malignant lesion 


Mchcott , M M HiUolopcM siud\ of cepical urothclium between gro-c neoplasm'; in 
tot il c^‘=tcctom\ J Lrol 6S 201-279,1052 c ‘ 

’Sauer, HU and Bhck ai S Cx-titi« glmdulans A.con5iderationofthes\-mplom- 
di igno'»is, and clinical cau-e of the di-casc J Urol , 60 -UO-ISS, 104S ^ 



822 


JOHN L SHiW, G JOHN GISLASON AND JOSEPH B LMBRIGLU 


SmiMAJlY 

Theie is a close relationship between cystitis glaiidulans, one of the common 
forms of proliferative cj'^stitis, and pnmaij'^ mucus secreting adenocarcinoma of 
the bladder 

This relationship has been emphasized m the past but only on presumptive 
evidence based on the high incidence of the coevistence of these lesions and the 
similarities of theones of pathogenesis The embrjmnic rest theory, the anatonucal 
theoiy, and the theoiy of the metaplastic tiansposition of tnnsitional epithehum 
to a glandular type epithelium and adeiiocarcinonia are noted The latter is the 
most mdely accepted 

A patient watli c}"stitis glandulans was followed carefully over a period of five 
and a half years and a definite tiansposition to a mucus secieting adenocarcinoma 
was demonstrated To the authors’ knowledge, this is the first report in which this 
change w as actually observed and demonstrated in a given case 

This report adds to the evidence that C 3 ^stitis glandulans, as well as the other 
forms of prolifeiative cj^stitis, is a premalignant lesion of the bladdei, and it is 
urged that this fact be kept m mind in the clinical management of these forms 
of cystitis 

The authors wish to thank Dr F Mostofi and his staff at the Armed Forces 
Institute of Pathologic for renewing the slides m this case 

1318 Medical Arts Bldg , Philadelphia 2, Pa {G J (?) 
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SUJQLARI 

Theie is a close relationslup between cystitis glandulans, one of the common 
forms of pioliferative C3stitis, and pnmarj’’ mucus secreting ndenocarcmoma of 
the bladder 

Tins relationship has been emphasized m the past but only on presumptne 
ecadence based on the high incidence of the coa\istence of these lesions and the 
similarities of theones of pathogenesis The embrjDiuc rest theory, the anatomical 
theory, and the thcoi}^ of the metnplastic transposition of transitional epithehum 
to a glandular tj-pe epithelium and adenocarcinoma are noted The latter is the 
most wadelj^ accepted 

A patient inth cjstitis glandulans w is followed carefull} ovei a peiiod of five 
and a half years and a defimtc transposition to a mucus secreting adenocarcinoma 
was demonstrated To the authors’ knowledge, this is the first repoit in which this 
change w as actuall 3 '’ obsen ed and demonstrated in a given case 

Tins report adds to the evidence that C 3 "stitis glandularib, as well is the other 
fomis of prolifeiattve C3stitis, is a premahgnant lesion of the bladdei, md it is 
uiged that this fact be kept in mind m the chnical management of these forms 
of C3"stitis 

The authois wish to thank Dr F IMostofi and his staff at the Armed Forces 
Institute of Patholog 3 for reiaewmig the shdes in this case 

1318 Medtcal Ar(s Bldg , Philadelphia 2, Pa (G J G) 
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centnfugfid unue specinieu The infant \ias admitted to the hospital after being 
nfebnle for tMO iieeks for a urological investigation 
The past historj' as veil as the fanuly historj^ was unknown since she was an 
adopted child The infant was an e\ceptionally “good natured” child who ate 
well pnor to the piesent illness Howeier dunng the weeks before admission, 
she had refused one meal each day 

Physical exammation revealed the infant to be chubbj, well de^eloped, well 
proportioned and cheerful Her tonsils were enlarged and reddened Her blood 
pressure was not eleiated in her arm or her leg bj" the flush techmque Her 
heart and lungs were normal Rectal exanunation reiealed no abnomiahtj 
Abdominal exanunation disclosed some resistance noted in the lower abdomen 
on the nght side 

A pyelogiam obtained bj subcutaneous urography showed an o\oid filling 
defect (fig 1), measunng approxaraatelj 1 cm in its greatest dmiension at the 
most infenor portion of the bladder, and there w as early dilatation of the low er 
nght ureter Blood urea mtrogen determinations re\ ealed ele\ ated x alues of 46, 
30, and 35 mg per cent Cjstoscopic examination rex ealed a smooth lounded 
mass about 0 75 cm in size in the tngoiie of the bladder The nght ureteral 
onfice xvas edematous, and the left onfice was not xnsuahzed Specimens from 
three different sites of the mass were obtained transurethiallj'' These demon¬ 
strated a xasculanzed, shghtlj’' inflamed and edematous fibrous connectixe 
tissue and muscle from the bladder A tentatixe diagnosis of m 3 mmn xxas later 
confirmed by further study of the entire excised mass (fig 2) Chest and bone 
surx ey x-rays show ed no metastatic lesions At this time unnalj'ses rex'-ealed no 
albumm or white blood cells exen though no treatment had been gix en since the 
prexaous analysis However, gamma streptococci and Aerobacter aerogenes were 
cultured, and appropnate antibiotics were prescribed 
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Tvble 1 Malignant tumors of the bladder in infants 1863-1957 


Iso Cases 

Age Range 

T>'pe of Tumor 

FoUcm' up 

18 

5 i\ ks to 21 mos 

Ithabdomi osar- 

15 died 



coma (sarcoma 

2 lived (2 3 r /ollow) 



botri oides) 

1 lived (5 3 r follow) 

10 

4J^ mos to 24 mos ± 

AI 3 \osarcoma 

8 died 




2 unknovn 

1 

24 mos ± 

Leiomj omi \osar 

Died 



coma 


1 

24 mos ± 

Unknoa n 

Unknown 

Total—30 

Mean—IS mos 

1 



Table 2 Benign tumors of the bladder in infants 1860-1957 


No 

Age 

Sex 

^ car 
Re¬ 
ported 

Author Reportjog 

Diagnosis 

Follow up 

1 

2 

iM 

? 

Kaufman 

Mi oma 

Died 

2 


iM 

1903 

Hueslcr 

Fibroma 

Died 

3 

2 

M 

1860 

Forster 

Fibromi oma 

Died 

4 

2 

M 

1940 

Bongiomo 

Fibromi \oma 

Died 

5 

13 mos 

iM 

1911 

Koll 

Poljp 

Cured 

6 

m 

iM 

1949 

Aramoniti 

Poh p 

Cured 

7 

Small bo 3 


1931 

Higgins, Williams 

I and Nash 

Multiple nen 

Recovered 

S 

Xen born 

iM 

1847 

Martini 

Dermoid C 3 st 

Died 10 da 3 S 
postopera 
tivel 3 

9 

2 

iM 

1937 

Rathbun 

Hemangioma 

Recovered 

10 

IM 

iM 

1944 

Kapur 

Capillar 3 

hemangioma 

No followup 

11 

1 mo 

F 

1951 

Higgins, Williams 
and Nash 

Neurofibroma 

Died 7 da 3 S post- 
operativeb 

12 

5 mos 

F 

1957 

Russell, Lipin and 
Games j 

Mi oma j 

Recovered 


cystectomy, pelvic exenteration, and ureteral diversion Segmental resection or 
irradiation is of no apparent help m removal of the pnmary groudh or m 
preventing recurrences (Dean, Slotkm and Da\as, Marshall) 

CASE HEPORT 

A e-month-old vhite female infant nas admitted to the pediatnc service 
of the Cedars of Lebanon Hospital on November 26, 1956 There nas a history 
of recurrent high fe\er up to 105F about e\erj’’ four veeks starting three months 
prior to admission Each episode lasted three to fi\e days She vas treated for 
tonsdlopharj ngitis dunng the first ti\ o episodes mth antibiotics The urinalysis 
on tn o samples nnmediatel 3 ^ after the third episode n as reported to show 4 plus 
and 3 plus albumin, and 2 to 3 iihite blood cells per high power field in a non- 
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Since the possibility of niahgnancj’' was not ruled out by the primary trans¬ 
urethral biopsy, it w as decided to remove the tumor suprapubically and perform 
nnraediate frozen section In the e\ ent that it ivas mahgnant, total cystectomy 
vas planned Hon ever, biopsy revealed benign tissue throughout the entire 
mass The base of the area v as then fulgurated, and this v as deemed adequate 
therapj^ The final histological interpretation nas that of a bemgn myoma 
Postoperativety, the patient required two transfusions of 75 and 100 cc each, 
given 24 and 48 hours later at which tune her hemoglobin became stabihzed 
Recovery was rapid thereafter, and the patient was discharged ten days post- 
operatively Followaip cj^stoscopic e\ammations three and six months later 
revealed neither recurrence nor episodes of unnar}' infection 

SUAEMABT 

The bnef hterature on bladder tumors in infants has been renew ed 
Tumors of the bladder in infancy are extremeh rare IVfahgnant bladder 
tumors have been reported in 30 cases and bemgn tumors in 11 cases 

A case report is presented of a bemgn bladder tumor in a five-month-old 
infant which was successfulty treated ivith local excision and electrofulguration 
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and major labia quite -^ndely at their upper po^e The chions mas lackmg The 
bladder orifice mas n^le under the pubic region urine flomed Ireelv from it 
The skm of the thighs th*- seat and the vulia mere mSamed macerated and at 
places corered rnith suppurating papulae and erusis The inSamed places mere 
pamful 

The blood picture and the sednuentaPon rate mere normal 
Urmalvas Albumin negative sugar neganre specific graviiy 1 022 acid 
reaction, sedmenr ek to eight leui-ocvtes Blood urea 27 mg per cent Intra- 
vemous urography and cyscographv mere nor m a l . 

The preop“ratrre treatment lasted 5 days The unne mas rnithdramn through 
a permanent catheter and the mSamed shm mas smeared rnith zinc paste Four 
grams oi sulionamides mere administered daily to dismiect the mtestme, Pnor to 
operation castor oil mas adnnmstered to clear the mtesnne, lollomed by enemas. 

The operative methcd had been first med on cadavers Our puipcse mas to 
make a nem bladder out oi sigmoid colon and lorm a tube mhich mould be the 
urethra of this nem bladder The sphmcter am mas to close nem urethra 
To ensure the success of the operation me earned it out in tmo stages 
IJ The first step mas to make the nem bladder and to brmg its distal end jiaral- 
lel to the rectum mtrasphincteially In a short time it mas to be cleaned and its 
function tested 

21 The nest step mas to impiant the ureters mto the nem bladder 
The first stage of the operation mas performed on Jime 1 1956 Posterior 
medial laparotomy mas done under ^neral anesthesia mith ether The mtestmes 
mere pushed up to the diaphragm and carefully isolated The phea retronterme 
mas opened -A blunt tunnel mas made betmeen the ventral side oi the rectum 
and the dorsal side of the vagina reaching as far as the penneum. A resection 
mas made m the sigmoid s=^tion of the large mtestme at the point oi the greatest 
curvature The length of the mcised told mas about 25 cm. the mesentemim 
and the arteries mere not cut The mcised fold mas then separated and mrapned 
up in a gauze compr^ (fig 11 The passage of the large mtestme mas restored 
by jommg it end to end The oral end of the incised mtestme fold mas sutured 
mith double stitches The dista! end mas so reshaped that after narrommg rt 
do'mi It assumed the form oi a pear 11 

Thus shaped, the nem bladder mas placed m the tunnel made for it Part oi 
the bkiuder snick ont of the tunnel, m Theabdoimnal cantrand mas jientoneal- 
ized mith the penioneum mcis=d m the region of the phea reiroutenne Several 
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SUBSTITUTE BLADDER ^kLADE OF SIGMOID COLON 
NIKOLA DELEV 

From the Dcparlmcnl of Surgenj of the Dr R \ngheloic Hospital, Sofia, Bulgaria 

Diversion of uniie into the intestine is not a nen phenomenon The Bntish 
surgeon, John Sunon vas the first to diiert unne mto the mtestme as earlj as 
1851 The first implantation of ureters disconnected from the bladder vas ac- 
comphshed bj' T Snuth m 1878 and consisted of the anastomosis of the mucous 
membrane 

Dll ersion of urme mto the intestine is indicated m the following cases com¬ 
plete incontinence associated with exstrophi' of the bladder, epispadias and 
hj^iospadias, moperatue lesicmagmal fistulas, irreparable blockage of the 
urethra, when the bladder has shrunk to the highest degree in consequence of 
cancer, or tuberculous or other inflammation of the bladder, meases of cvstectomj^ 
or as a palhatn e measure because of unbearable pam 

A difference should be made between methods aimed at dnersion of the 
urme and methods m w hicli contmence is not presen ed The former presuppose 
an mtact sphincter am, while the latter are cases of p 3 'elostom 3 ’- and C 3 stostom 3 ' 
E\stroph 3 ’’ or cancer of the bladder is the most frequent indication for diversion 
of the urine into the mtestme There are two possibihties a) to implant the 
ureters straight mto the mtestme and b) to miplant the ureters directl 3 '^ mto a 
small separate part of the colon which is to replace the bladder 

Until recentl 3 ' it was behei ed that urme dn ersion had found its final solution 
m ureterosigmoidostom 3 ’’ This operation, winch has latel 3 been performed 
more frequentl 3 ' wath greater faciht 3 ’' and certamty, is nei ertheless followed b 3 ’' 
some dela 3 ed and often fatal consequences This has made the surgeons con¬ 
sider the problem of replacmg the bladder wath a new one, made of the large 
mtestme, part of the skm or folds of the small mtestme 

TVe performed c 3 stectom 3 on three patients who had constant incontmence 
due to a congemtal anomal 3 ^ of the bladder 

CASE BEPORTS 

Case 1 N Y , 17 3 ^ears old, a housewafe, had exstroplD’- of the bladder The 
urme flowed coustantl 3 ’’, soilmg her bod 3 '' and clothes, causmg itching, an un¬ 
pleasant odor and eczema on the skm around the urmar 3 '’ orifice and the inside 
of the thighs She had been treated man 3 ’’ times, mostl 3 >'m a consen atn e manner, 
without an 3 ’' mipioiement A 3 mar earher she had undergone an operation, an 
attempt bemg made to create an artificial urethra, but the operation was not 
successful 

Diagnostic procedures disclosed hght pleural adhesions at the base of the 
nght lung, and a hghtb’’ expressed mitral latium The remaining tests gaie 
normal results The soft tissues m the pubic region were dnaded b 3 ^ a wade fur¬ 
row w hich contmued dowmward to the outer genitalia and separated the minor 

Accepted for publication October 24, 1957 
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bj the threads attached to it, the threads were clamped Math foiceps and dranai 
out The end of the uen urethra n as sutured to the skin mcision uath single 
catgut stitches nhich a\ere reinforced at places nath single silk, sutures A rubber 
catheter m as placed in the ureteral orifice for a fev. daj s 

The postoperatia e period aias coniparatia elv smooth Moderate doses of 
antibiotics and cardiac preparations were prescnbed At the end of the first 
w eek the caaatj of the new bladder w as nnsed out wath pha siological serum to 
test its future function The patient managed to hold the mjected hquid sea eral 
hours The emptjang of the bladdei was preceded ba calls foi defecation The 
capacity of the new bladder w as 500 cc 
The second operation aaas performed on June 29, 1956 at the end of the 
fourth aveek Laparotonaa aaas repeated under anestliesia aaath ethei Xew ad¬ 
hesions aaere discoaered around the organs in the small pubis as a result of the 
operation The natural bladder was opened Tima catheters were placed in the 
ureters until they aveie disconnected Circular incisions aaere made on the blad¬ 
der membrane around the ostia aahich aaere separated, together wath the ureters 
and the adjacent tissue The latter aaeie connected ba means of temnuolateral 
an istonaosis aaath silk stitches m tw o stages A rubber catheter avas placed m 
the urethra to draw off the unne dunng the first w eek 
In the postoperatiae penod the patient aaas subjected to mtensified therapj , 
antibiotics and diuretic preparations were prescnbed Xo opiates aaere adnunis- 
tered The urme w as a oided nomialla, but up to the end of the first w eek it avas 
mixed aaath large amounts of mucus The tests shoaaed albumin, mucus and 
bactena The reaction aaas alkaline Six daas after the operation the patient 
avas able to hold her unne for short mtera als of one to tavo hours For the first 


' 



Fig 4 Case 2 E-xstropha of bladder 
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Fig 2 Case 1 Intravenous pjelographj 10 months after operation 



Fig 3 Case 1 Ten months after operation the bladder was pear shaped 

thick threads were tied to the end of the new urethra and left hanging They 
were to be used later m pulling the urethra in the peiineal region Antibiotics 
were placed m the abdomen and the a anous la} ers w ere closed m succession 
The patient w as placed m a gjuiecological position for the rest of the operation 
An arc-shaped incision was made m the penueum, nearer to the anus and the 
rectal mucosa was separated to about 3 cm behmd the sphincter am Under the 
control of the finger the rectal a entral aa all w ns incised sidew n.ys about 2 cm In 
this AAay a connection was estabhshed with the lower end of the tunnel where 
the distal part of the bladder rested Then the new urethra w as pulled out easil}'- 
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bj the threads attached to it, the tlireads were clamped wath forceps and drawn 
out The end of the new urethra w as sutured to the skin mcision with single 
catgut stitches w Inch w ere reuiforced at places mth single sdk sutures A rubber 
catheter was placed m the ureteral onfice for a few dij s 

The postoperatii e period w as coniparatu eli smooth ^loderate doses of 
antibiotics and cardiac preparations were prescnbed At the end of the first 
w eek the cantj' of the new bladder was mised out wuth phi siological serum to 
test its future function The patient managed to hold the injected hqmd sei eral 
hours The emptjuug of the bladder w as preceded bi calls for defecation The 
capacitj of the new bladder was 500 cc 
The second operation was performed on June 29, 1956 at the end of the 
fourth week Laparotomj was repeated under anesthesia wath ether Xew ad¬ 
hesions were discoiered around the oigans m the small pubis as a result of the 
operation The natural bladder was opened Thin catheters were placed m the 
ureters until they w ere disconnected Circular mcisions w ere made on the blad¬ 
der membrane around the ostia which were separated, together with the ureters 
and the adjacent tissue The latter were connected bi means of temimolateral 
anastomosis wath silk stitches m two stages A rubber catheter was placed m 
the urethra to draw off the urme dunng the first week 
In the postoperatu e penod the patient was subjected to intensified therapj , 
antibiotics and diuretic preparations were prescnbed X'o opiates were adminis¬ 
tered The urme w as i oided uomiallj, but up to the end of the first w eek it was 
mixed with large amounts of mucus The tests showed albumm, mucus and 
bactena The reaction was alkahne Six dais after the operation the patient 
was able to hold her urme for short mter\ als of one to two hours For the first 



Fig 4 Case 2 Exstrophi of bladder 
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Fig 5 Case 2 Anoinal 3 of peUnc bone 


tune she felt n call to unnate, which she had ne\ er axpenenced preMouslj^ She 
urmated at mcreasmgl} longer mten als, fi\ e to sl\ tunes in 24 hours after the 
end of the second week She did not haae to get up at night On the sixteenth 
day after the operation the unne had an acid reaction, the albumin disappeared, 
the sediment contamed 7-8 leukoc 3 'tes Culture juelded Escherichia coh The 
urea content was normal throughout the entue operatne penod The condition 
of the patient n as graa e until the end of the first n eek She complamed of sharp 
pams m the back and m the loner abdomen, general weakness and mertia Her 
temperature ranged betn een 38-39C for a n eek In the second week the patient 
recuperated \ erj quickly and 19 daj s after the second operation she nas allon ed 
to leai’^e the hospital completely recoi'ered 

Ten months later examination reiealed that the patient’s condition nas 
satisfactory' She had gamed 16 kilograms She urmated 5-6 times m 24 hours 
and did not hai e to get up at mght The ai erage amount of urme was 200-250 
cc The capacity of the bladder was 400 cc mthout residual unne The blood 
picture and the sedmientation rate nere normal Seieral tests of the urme 
shon ed albumm negatn e, acid reaction, sugar negatn e, sediment 3-4 leukocy'tes 
and fatty' degenerated cells, blood urea 20 mg per cent Intrai enous pyrnlography' 
and ureterography' were normal (fig 2) The new bladder had assumed an oi al 
shape (fig 3) 

Case 8 M I I , 46 years old, a farmer, had exstrophy' of the uimary' bladder 
(figs 4 and 5) The anomaly' affected the pubic bones, the sy'mphy'sis was not 
closed, there a as no mi el, the penis n as hy potrophied and no urethra was 
present 

The patient nas adrmtted to the hospital on Apnl 9,1957 mth an elei ation of 
temperature Exammation showed cy stopy'ehtis and bronchopneumoma of the 
nght limg which extended the preoperatn e penod to 20 day s 

The first stage of the operation was performed on Apnl 29, 1957 The same 
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operatu e method as apphed as di the first case In the second stage, performed 
on j\Iay 17, the ureters were unplauted bj cuttmg them abo\ e the bladder, be¬ 
cause the mucosa of the latter was h%'pertroplued and unsuitable for anastomosis 
The postoperatiA e period proceeded as m the first case The febrile penod also 
lasted about a week Adnnnistration of antibiotics was stopped m spite of the 
high temperature because it was estabhshed that the colon bacilh isolated from 
the unne were resistant to antibiotics and sulfonamides The patient recen ed 
cjlotropm orallj with aerj satisfactora results The tempeiature dropped the 
day following admimstratiou The unne remamed alkahne dunng the entue 
penod of hospitalization, but the sediment became nearlj normal, its rate, hon- 
ei er, remamed fast Blood urea n as normal throughout hospitahzation 

The wound drained m its lower end up to the thud week as a small gauze 
dramage was placed subcutaneousK m place of the extirpated bladder After 
25 daj s, the patient w as discharged from hospital completelj recoa ered 

In both cases the first stage of the operation w as performed m tw o hours, the 
second m an hour and a half 

Case 3 H I P , 11 jears old, was operated on by the same method The 
anomahes resembled those of our second patient 

CONCLUSION 

The operation on three patients with mcontmence of the urme, m which 
cj'stectomj w as effected and a new bladder made of the large mtestme, gai e 
A erj’^ good results 

The operation shoidd be performed m two stages to aA oid operatu e shock and 
to obtam better results 

The tunnel should be made first, care should be taken not to mjure the AvaU 
of the rectum, which may result m fistulas 

In resection of the mtestme, care should be taken not to mjure the blood 
A essels w hich may lead to necrosis and failure of the Avhole operation 

In transposmg the bladder the length of the mesentenum should be sufficient 
for the perineum to be reached Avithout too much stretchmg 

The separation of the ureters should be done atraumaticaUA , catheters should 
be placed m them before separation 

Anastomosis of the new bladder should be effected tennmolaterallv to avoid 
stenosis, the sutunng should alwaj s be done Avith silk thread 
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tune she felt a call to urmate, -which she had ne-ver experienced prenously She 
unnated at mcreasingl}’’ longer intervals, five to six times m 24 hours after the 
end of the second w eek She did not have to get up at night On the surteenth 
day after the operation the unne had an acid reaction, the albumm disappeared, 
the sediment contamed 7-8 leukocytes Culture 3 aelded Eschenchia coh The 
urea content was normal throughout the entue operative period The condition 
of the patient u as grave until the end of the first v eek She complamed of sharp 
pams m the back and m the lorrer abdomen, general ii eakness and mertia Her 
temperature ranged betw een 38-39C for a v eek In the second week the patient 
recuperated veiy qmckly and 19 days after the second operation she was allowed 
to leave the hospital completely recovered 

Ten months later exammation revealed that the patient’s condition vas 
satisfactory She had gamed 16 kilograms She unnated 5-6 times m 24 hours 
and did not have to get up at mght The a\ erage amount of urme was 200-250 
cc The capacity of the bladder was 400 cc vuthout residual urme The blood 
picture and the sedimentation rate were normal Several tests of the urme 
showed albumin negative, acid reaction, sugar negative, sediment 3-4 leukocytes 
and fatty degenerated cells, blood urea 20 mg per cent Intravenous pyelography 
and ureterographj^ were normal (fig 2) The new bladder had assumed an oval 
shape (fig 3) 

Case M I 1,46 years old, a farmer, had exstrophy of the urmary bladder 
(figs 4 and 5) The anomaty affected the pubic bones, the symphj’sis vas not 
closed, there was no navel, the penis uas hypotrophied and no urethra was 
present 

The patient vas admitted to the hospital on April 9,1957 with an elevation of 
temperature Exammation showed cystopyehtis and bronchopneumoma of the 
nght lung which extended the preoperative penod to 20 days 

The first stage of the operation was performed on Apnl 29, 1957 The same 
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operatn e method was apphed as in the first case In the second stage, performed 
on May 17, the ureters uere implanted b\ cuttmg them aboie the bladder, be¬ 
cause the mucosa of the latter u as hj-pertrophied and unsuitable for anastomosis 
The postoperatii e period proceeded as m the first case The febnle penod also 
lasted about a ueek Administration of antibiotics ivas stopped m spite of the 
high tenijierature because it ivas estabhshed that the colon bacilh isolated from 
the urrne were resistant to antibiotics and sulfonamides The patient received 
cylotropm oraUa with aeia satisfacton results The temperature dropped the 
daj followmg admuustration The unne remamed alkahne dunng the entire 
penod of hospitahzation, but the sedmient became nearlv normal, its rate, how- 
eier, remamed fast Blood urea was normal throughout hospitahzation 
The wound drained in its louer end up to the third ueek as a small gauze 
dramage was placed subcutaneouslv m place of the extirpated bladder After 
25 daj s, the patient was discharged from hospital completely recoi ered 
In both cases the first stage of the operation was performed m tu o hours, the 
second in an hour and a half 

Case 3 H I P , 11 years old, uas operated on by the same method The 
anomahes resembled those of our second patient 

COXCLUSIOX 

The operation on three patients uath mcontmence of the unne, m which 
cystectomy uas effected and a new bladder made of the large mtestme, gaxe 
very good results 

The operation should be performed m two stages to ai old operatn e shock and 
to obtam better results 

The tunnel should be made first, care should be taken not to mjure the waU 
of the rectum, which may result m fistulas 
In resection of the mtestme, care should be taken not to mjure the blood 
a essels which may lead to necrosis and failure of the whole operation 

In transposmg the bladder the length of the mesentenum should be sufficient 
for the penneum to be reached without too much stretchmg 

The separation of the ureters should be done atraumatically, catheters should 
be placed m them before separation 

Anastomosis of the new bladder should be effected termmolateraUv to avoid 
stenosis, the suturmg should alway s be done with sdk thread 
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COMPLICATIONS INCIDENT TO THE ILEAL CONDUIT 
FRANCIS P Db ROSA 

Urmarj- dn ersion to an isolated segment of terminal deum has defimte ad¬ 
vantages over ureterosigmoidostomj’- and other t 3 T 5 es of ureterocohc transplants 
The most miportant are almost complete absence of hj’^perchloremic acidosis 
and reduced incidence of urosepsis 

Earl}^ comphcations of this procedure are postoperative paral 3 dic ileus, m- 
testmal obstruction, unnar 3 '' leakage, p 3 ’'elonephntis, electrol 3 ’tic imbalance, 
azotemia, fecal fistula, vound deluscence and constriction of the ileal segment 
due to an madequate opemng in the skm, fascia and peritoneum 

Late complications of uretero-ileal anastomosis are progressive unilateral 
h 3 ’dronephrosis, P 3 elouephntis, constncted ileostom 3 ’' stoma, azotemia, mci- 
sional herma, bhstenng, dermatitis, and verrucae formation around ileostom 3 ^, 
sensitint 3 of the skm to paste or bag, techmcal difficulty with bag or cup, m- 
testmal obstruction, renal or ureteral calcuh, acidosis, metastatic or recurrent 
carcinoma and persistent mucus formation 

CASE HEPORT 

S H , a uhite man aged 44, nas perfectly well until September 1954, when he 
had an episode of total painless hematuna C 3 "stoscop 3 ’' revealed sei eral papil¬ 
lary carcinomas of the bladder On March 30, 1955, the patient bad an open 
resection and fulguration of the papillar 3 ’- tumors From Jul 3 ’’ 1955 to Januai^’’ 
1956, the patient had thi-ee transurethral resections and fulgurations of several 
recurrent papillar 3 ^ tumors of the urinary bladder Pathological reports always 
revealed a grade 2 papillar 3 ^ carcmoma of the urinar 3 ’' bladder 

On Januani’- 25, 1956, the patient underwent total abdormnopenneal pro- 
6 tatectom 3 ^ and C 3 'stectom 3 '-, with a unnar 3 ^ diversion to an isolated loop of 
termmal ileum Postoperativelv, a parahdic ileus developed despite pre- andt 
postoperatne Levine suction It uas uecessaiy to institute rectal lavages ever 3 ''| t 
three hours in order to facihtate the passage of gas On the eighth postoperative 
da 3 an ictenc tint to skin and sclera appealed The hier was enlarged and a 
diagnosis of heniohdic jaundice was made because the patient had had multiple 
transfusions (se\ en pints of blood) the da 3 ’’ of surger 3 ^ He reco\ ered readil 3 ’^ from 
this comphcation, but upon application of ileostom 3 ^ bag blisters appeared 
around the ostium, necessitatmg the reinsertion of a size 30F klalecot catheter 
This t-sTie of catheter appears to be less irntatmg to the mucous membrane of 
the ileum The latter bleeds ieadil 3 q and at tmies hemorrhages haim been known 
to occur fiom an mdwelhng Fole 3 ’’ catheter or overzealous dilatation of the 
ileostom}^ stoma After tnnng several 13^105 of unne-collecting apparatus, the 
patient found that the Smger cup was the easiest to apply and the least irntatmg 
to his skm 

Preoperatne retrograde p 3 eIograms taken Januar 3 " 20, 1956 (fig 1, A), five 

Read at annual meeting of North Central Section of American Urological Associatinn, 
Mackinac Island, Mich , August 29-31, 1957 
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Fig 1 4, preoperatne retrograde p^elogram B, 4pnl (, 1956, postoperative intra- 

nous p\eIograin shows essential!' normal left kidne\ mth slight right p'electasia imd 


venous p'elog^ shows essential!' normal left kidne' mth shHit right p'e.ectasia 
dilatation of upper third of right ureter C, impacted stone in right ureter opposite fourth 
lumbar trans' etse process 



Fig 2 d, Februarv 5, 1957, intravenous p'elogram shoes recover! of right calyces 
and pelvis ivith dve m ileal bladder Right nephroptosis also present B, note recover! of 
right upper unnar! tract after removal of right ureteral stone Left kidnev essentially 
normal 


daj s pnor to surgery shoe an essentially normal upper unnary tract There was 
asymptomatic right nephroptosis 

A postoperatiie intravenous pyelogram taken on April 7, 1956 (fig 1, B) 
showed an essentially normal left kidney with slight nght py electasia and dila¬ 
tation of the upper third of the nght ureter This is probably the result of the 
nght nephroptosis 

On January 13, 1957, almost one year after the construction of the ileal blad¬ 
der, the patient suffered nght renal cohc followed by the passage of several 
small calcuh Hematuna occurred on January 15, and on Januan 20, the pa¬ 
tient entered the hospital with chiDs, temperature of 103F, and sev ere nght 
flank pam An mtravenous pyelogram (fig 1, C) showed an unpacted stone 
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Fig 3 A, intravenous p 3 elogram shons nonfunctioning left kidnej with stone im- 
paoted m upper third of left ureter Left nephrogram is present and right kidnev is essen- 
tiallj normal -B, July 5, 1957, intravenous pyelogram shons recover! of left kidney and 
dj'e in ileal bladder Right kidnej shons slight nephroptosis 



Pig 4 A, patient weanng Singer cup unne collecting apparatus and demonstrating 
healed flank incisions B, patient in street clothes Unne collecting apparatus not de¬ 
tectable 
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opposite the fourth lumbar transverse process unth grade 2 cahectasia A uretero- 
hthoiomy was done and stone analvsis re\ ealed triple phosphates The patient 
made an une^ entrul recoverv He was discharged on a proper diet and uromide 
An mtravenous pyelogram tahen February 5 (Sg 2) showed a recmerv oi right 
calvces and pebus and patencv of the nght ureter, smce di e was present m the 
ileal bladder The left ladnev was essennallv normal 

On Alay 27 the patient had an attack of left renal cohc with symptoms of 
urosepsis and a blocked left kidney An intrai enous pyelogram (fig 3 A) taken 
on admission to the hospital showed a nonfunctionmg left kidnev with a stone 
impacted m the upper third of the left ureter A left nephrogram was seen and 
the neht kidney appeared essentially normal A ureterohthotomy was done 
rrom which recovery was imeventful Intravenous pvdograms on Julv 5 (Sg 
3 B) showed recoverv of the left kidnev, with dye m the ileal bladder The nght 
kidnev showed sh^t nephroptosis 

Photographs of the patient taken on August 3 (fig 4 A1 show him wearmg 
his Smger cup unne-coUectmg apparatus and demonstranng the two healed 
Sank mciaons Another photograph (fig 4, B) shows the patient m his street 
clothes It IS ob\Tou5 that the urme-coUectmg apparatus is not detectable 
The patient s urme has never been sterile on culture and it aJwavs contains 
several pus cells per high power field After almost one vear with the ileal blad¬ 
der the pabent suddenly started fo rmin g triple phosphate calcuh The mdus oi 
the second calculus undoubtedlv was already present when the patient was 
placed on a proper diet and medication Frme cultures and drug sensitivity 
tests were made and the patient placed on the specific drug In this instance it 
15 gantnsm and not mandelamme or sodium acid phosphate and urotropm which 
renders the urme acid It seems that although mucosa-to-mucosa and serosa-to- 
serosa anastomosis of the ureter to the ileum tends to pret eni stncture forma¬ 
tion the mucus-secreting columnar epithehum of the ileum is not the transitional 
cell hmng that the urmarv tract needs to keep its urine sterile 

struuAPT 

Earlv and late eomphcations oi the ileal condmt are hsted and discussed The 
failure of the patient to keep his urme sterile and acid probablv was the cause 
OI his recurrent stone formation "With a more consaentious adherence to 
proper diet and medication which keep his urme grossly dear and acid, we hojie 
this eomphcation will be avoided m the future 

SO X ilichigan Arc , Chicago 2, lU 
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Fig 3 A, intravenous p\elogram shons nonfunclioning left kidnej inth stone im¬ 
pacted in upper third of left ureter Left nephrogram is present and nght kidnev is essen¬ 
tially normal B, Juh 6, 1957. intravenous pjelogram shons recoverj of left kidnej and 
dye in ileal bladder Right kidnej shows slight nephroptosis 



Fio 4 A, patient weanng Singer cup unne collecting apparatus and demonstrating 
healed flank incisions B, patient in street clothes Urine collecting apparatus not de¬ 
tectable 
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opposite the fourth lumbar t^aIls^erse process -mth grade 2 cahectasia Auretero- 
hthotomi Teas done and stone analisis reiealed tnple phosphates The patient 
made an uneventful reco\ er\ He ■was discharged on a proper diet and uronude 
An mtravenous pj elogram taken TebruarA 5 (fig 2) shon ed a reco\ ery of right 
calyces and pelvis and patenci of the nght ureter, since di e ivas present m the 
ilehl bladder The left kidnei vras essentiaUv normal 

On 2.1av 27, the patient had an attack of left renal cohe mth samptoms of 
urosepsis and a blocked left kidnea An mtraa enous pyelogram (fig 3, A) taken 
on admission to the hospital showed a nonfunctiomng left kidnea with a stone 
impacted m the upper third of the left ureter A left nephrogram was seen and 
the right kidney appeared essentially normal A ureterohthotom\ was done 
from which recoiery was imeientful Intraa enous paelograins on Julv 5 (fig 
3 B) showed recoi en* of the left kidne\, with dj e m the deal bladder The nght 
kidnev showed shght nephroptosis 

Photographs of the patient taken on August 3 (fig 4 .4) show him wearing 
his Smger cup urme-coUectmg apparatus, and demonstratmg the two healed 
flank mcisions Another photograph (fig 4, B) shows the patient m his street 
clothes It IS obnous that the unne-coUectmg apparatus is not detectable 
The patient’s unne has nei er been stenle on culture and it alwai s contams 
several pus cells per high power field After almost one a ear ivith the Deal blad¬ 
der, the patient suddenly started forming tnple phosphate calcuh The mdus of 
the second calculus imdoubtedlv was alreadA present when the patient was 
placed on a proper diet and medication Time cultures and drug sensitiTity 
tests were made and the patient placed on the specific drug In this instance it 
IS gantnsm and not mandelamme or sodium acid phosphate and urotropm which 
renders the urme acid It seems that although mucosa-to-mucosa and serosa-to- 
serosa anastomosis of the ureter to the deum tends to prei ent stneture forma¬ 
tion, the mucus-secreting columnar epithehum of the deum is not the transitional 
ceU Itmng that the urmarA tract needs to keep its urme stenle 

SEMAIAKT 

Early and late comphcations of the deal condmt are hsted and discussed The 
fadure of the patient to keep his urme stenle and acid probablv was the cause 
of his recurrent stone formation TVith a more conscientious adherence to 
proper diet and medication which keep his urme grossli clear and acid, we hope 
this comphcation avDI be avoided m the future 

30 X Michigan Are , Chicago 2, 17/ 
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^^5SICO-URETHROPL4STY FOR CONGEXITAL VESICAL 
NECK OBSTRUCTIOX IN CHILDREN 

BRADFORD W YOUNG and JAMES D NIEBEL 

From the Department of Surgery, Division of Urology Stanford University School of Medicine, 

San Francisco, Calif 

Congenital vesical neck obstruction in children has received some candid 
scrutmy in the past lev years and several approaches to the problem have been 
investigated These include the conservative, consistmg of urethral dilation, 
antispasmodic medication and antimicrobial therapy, and the operative meth¬ 
ods, one of vhich is transurethral resection as a single or multiple stage pio- 
cedure and—more recently—the somewhat more radical, open retropubic cor¬ 
rective surger 3 ", which has been termed vesico-urethroplasty (fig 1) 

As with man}'^ diseases, the vanations in treatment may represent a certain 
confusion in diagnosis It would be attractive to assume that there is but one 
condition wnth varymg degrees of severity, but this does not appear to be the 
case Formerly, bladder neck obstruction on a congemtal basis had been verj" 
convemently classified as either mechamcal or neurogemc This is detailed very 
clearly b}'' Emmett and HelmhoIz‘ m their excellent paper on the transurethral 
management of vesical neck obstruction This classification, however, excludes 
a number of children—mostly httle girls—who appear to have some evidence 
of bladder neck obstruction, manifested bj-- recurrent unnar} tract infections 
ivith associated residual unne, who otherwise exhibit mmimal objective evi¬ 
dence of obstructnm disease 

In male patients the incidence of severe mechamcal obstruction with asso¬ 
ciated hjTiertroph}' of the bladder, hydro-uretero-nephrosis and extensive renal 
damage has been reported to be at least three times that m females In our senes 
we have been impressed with this severity of the disease in boj^s and the rela¬ 
tively minimal upper tract damage m girls At first w e w ere content to attribute 
this to a mild form of the same process, but it may be that these cases are based 
on some ill-defined t 3 Tie of congemtal neuromuscular insufficiency, as many of 
the men w orkmg closely wnth the problem suspect, rather than actual obstruc¬ 
tive disease at the vesical neck 

With this in mind we have made attempts to set some definite operative indi¬ 
cations for vesical neck obstruction—taking into consideration the mechamcal 
and neurogemc groups as w ell as a third category which might be called “dys 
kmesia” of the detrusor and sphincteric mechanisms This term was suggested 
m 1915 b 3 ^ Beer^ and called to our attention by Dr Richards Lyon 

The histological appearance of specimens removed from the lesical neck at 
the tune of surgery should be of some value One might expect to find a greater 
fibrous component in specimens obtamed from cases of severe mechanical ob- 

Accepted for publication October 24, 1957 

1 Emmett, J L and Helmholz, H F Transurethral resection of the vesical neck in 
infants and children J Urol , 60 463-478,1948 

• Beer, E Chronic retention of unne in children J AAI A , 66 1709-1 1 12, 1915 
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Fig 1 Somi-diagrammanc dravringsof Y-V tj^of vesico-Tuettroplastv Incision is out¬ 
lined m It -nil be noted that distal limb of 1* is Vent above puboprostatic bgaments In 
lemale pubovesical Lgament is analogous landmark. Incision can be mo=t accurateli 
made if booV^ blade is used to make initial V as in B and prostatic uretiiTa opened vuth 
scissors as in C 


struction This did not proie to be the case in our senes Sections stained bv 
hematoxylm-eosm and van Geisen methods showed varying preponderances of 
smooth muscle fibrosis striated muscle and inflanmiatorv reaction with httle 
correlation oi the pathological appearance of the tissue with the chmcal findings 
m individual cases Pathologically, there was no ‘ tvpical ’ lesion associated 
with this syndrome or anv of its clinical divisions 

Classification was then based simplv on clinical grounds and the usual sub¬ 
jective and objecme evidences of bladder neck obstruction were used le 
residual urme, trabeculation of the bladder, presence of upper tract dilatation, 
and renal damage The presenting simptonis are shown m the order of their 
rated importance m these conditions m figure 2 .I The signs of lower urinary 
tract obstruction were renewed as appbed to children and these are shown with 
their relative weight m figure 2 B The diagram at the far nght of both figures 
IS merelv a graphic representation of the phvsicians diagnostic assurance It 
will be noted that the more unreliable the sign the finer the point of insecurity, 
whereas m the presence of a number of diagnostic signs and svmptoms one 
rests on a solid base 

One 01 the difiiciilp^ encountered was estabhshmg definite mdications m 
borderhne cases In many cases of recurrent urinarv tract infection m which 
there apjieaied to be an obstructive element, there was Tnininml trabeculation 
of the bladder and no endence of upper tract dilatation or vesical neck con¬ 
tracture With such variability of most of these findmgs more rehance was 
placed upon residual urme as a preoperativ e test This created a problem, for 
the measurement of residual urme with any degree of accuracv m children is, 
at best a diScult procedure In attemptmg to mcrease the value of this test 
we began usmg a floatmg radiopaque oil which fortunatelv was alreadv available 
commerciallv as 10 per cent ascendant hpiodok*- and lound it to be quite 


* E Fougera and Co 

*\oimg B tv tnder=on L and King G G Radiog-aphic enimation of lesidnal 
u-im* in children J Urol 75 2o5-272 ld56 iv.iuu3j 
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^^ICO-UEETHROPLASTY FOR COKGEXIT4L VESICAL 
NECK OBSTRUCTION IN CHILDREN 


BBADFORD W YOURG and JAMES D NIEBEL 

From the Department of Surgery, Division of Urology Stanford Unnersity School of Medicine, 

San Francisco, Calif 

Congenital vesical neck obstiuction in children has received some candid 
scrutinj”^ m the past fen 3 'ears and several approaches to the problem have been 
investigated These include the conser\atne, consisting of urethral dilation, 
antispasmodic medication and antimicrobial therapj’^, and the operative meth¬ 
ods, one of n hich is transurethral resection as a single or multiple stage pro¬ 
cedure and—more recently’’—the sonieivhat more radical, open retropubic cor¬ 
rective surgerj-^, nhich has been termed amsico-urethroplast}’^ (fig 1 ) 

As rvith manj' diseases, the 1 ariations m treatment may represent a certain 
confusion in diag^iosis It n ould be attractive to assume that there is but one 
condition vath var^ang degrees of seventy, but this does not appear to be the 
case Forraerlj’’, bladder neck obstruction on a congemtal basis had been very 
convenientlj'' classified as either mechaiucal or neurogenic This is detailed vei}' 
clearlj'" b}'^ Emmett and Helmholz' in their excellent paper on the transurethral 
management of vesical neck obstruction Tins classification, hoveier, excludes 
a number of children—mostlj^ little girls—nho appear to ha\e some eiadence 
of bladder neck obstruction, manifested bj”^ recurrent unnarv tract infections 
mth associated lesidual unne, ivho otheruase exhibit mmimal objectne en- 
dence of obstructive disease 

In male patients the incidence of severe mechanical obstruction vith asso¬ 
ciated hj^pertrophv of the bladder, hj’^dro-uretero-nephrosis and extensive renal 
damage has been reported to be at least three times that m females In our series 
V e have been mipressed inth this seventy of the disease m boj^s and the rela¬ 
tively mimmal upper tract damage m girls At first v e v ere content to attribute 
this to a mild form of the same process, but it maj-^ be that these cases are based 
on some ill-defined tj pe of congenital neuromuscular insufBciency, as many of 
the men working closeR" vath the problem suspect, rather than actual obstruc 
tive disease at the n esical neck 

With this in mind i\ e hai e made attempts to set some definite operative indi¬ 
cations for N esical neck obstruction—takmg into consideration the mechamcal 
and neurogemc groups as well as a third categor 3 " v hich might be called “dys 
kmesia” of the detrusor and sphinctenc mechanisms This term was suggested 
m 1915 by Beer' and called to our attention b 3 ’^ Dr Richards Lyon 

The histological appearance of specimens removed from the vesical neck at 
the time of surger 3 ^ should be of some value One might expect to find a greater 
fibrous component in specmiens obtained from cases of severe mechanical ob- 
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> Emmett, J L and Helmholz, H F Transurethral resection of the vesical neck in 
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S3S 


VZSICO-rHETHHOPL-iSTT 


S39 



Fig 1 Semi-diagnmunatic drawings of Y-\ ti'peof vesico-urethroplasti Incision is cuf¬ 
fed m A It will noted that distal limb of \ i^ kept above puboprostatic bgaments In 
fenme pubovesical ligament i= analogous landmark Incision can be most accurateU 
made if hooked blade is used to make imtial V as in B and prostatic urethra opened nth 
scisior^ as in C 


struchon This did not pro\ e to be the case in our senes Sections stained by 
hematoxthn-eosin and tan Geisen methods showed vanmg preponderances of 
smooth muscle, fibrosis, stnated muscle and mflammatorv reaction, with httle 
correlation oi the pathological appearance of the tissue with the chmcal findmgs 
in mdindual cases Pathologicallt, there was no “ttpical’ lesion associated 
with this svndrome or anv of it« climtal ditTsions 
Classificatioa was then based smiph on climcaJ grounds and the usual sub¬ 
jective and objectite evidences of bladder neck obstruction were used, le, 
rendual unne irabeculation of the bladder presence of upper tract dilatation, 
^ The presentmg stnaptoms are shown m the order of their 

rat importance m these conditions m figure 2 .F The signs of lower urmary 
ac 0 struction were renewed as apphed to chddren and these are shown with 

IS ^erel ^ m figure 2 B The diagram at the far nght of both figures 

^^^rei a graphic representation of the phvsicians’ diagnostic assurance It 

wherrasmore unrehable the sign the finer the pomt of insecurity, 
^erea^ m the presence of a number of cbacnostie signs and symptoms, one 
rests on a sohd base '' - f , c 

borderlmV^^ difficulties encoimtered was estabhshmg defimte mdications m 
there an ^ ^ recurrent unnaiy tract infection m which 

of the b^d ^ obstructive element, there was minimal trabeculation 

tracture With endence of upper tract dilatation or i esical neck con- 

Placed upon resi^.ml findings, more reliance was 

the measurement of f ^ preoperame test This created a problem, for 
at best, a diffi ult degree of accuracy m chddren is, 

we began usm ^ fl In attemptmg to mcrease the value of this test 

commerciallc ^ s rediopaque oil which fortunately was already available 

^ per Cent ascendant bpiodol * * and lound it to be qmte 

* E Fougera and Co 

* iouhe B W A.ndp rr 
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Fig 2 4, diagrammatic representation of weight placed upon most commonh noted 
sj-mptoms of vesical neck obstruction B, diagrammatic representation of the diagnostic 
value of most common signs of vesical neck obstruction In cases with borderline signs and 
sjTnptoms, management should probabh be conservatiTe 


satisfactoty The single most important sign m our ex-perience has been the ac¬ 
tual observ^ation of the child voiding Our current feehng is that surgerj" should 
be considered nben the diagnostic signs and sjanptoms fall belotv an arbitral^' 
critical level draivu through each diagram 


RESULTS 

We hate foUotted 20 cases of vesical neck obstruction subjected to vesico- 
urethroplast 3 ’^ for penods rangmg from tno months to fite j^ears There were 
11 males and nme females Secondar 3 '’ operation (i e, transurethral resection) 
tvas performed m one case Infection has persisted in 14 cases One patient died 
of renal failure and superimposed infection There it as no operatne mortaht 3 
There ttas one case of total incontinence Stress incontmence, persisting for 
three and slx months respectively, tvas encountered in ttvo female children 
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Complete urmarj control ^vas regained bj both of these patients Five op¬ 
erations vere performed for frank neuromuscular dj^sfunction Fifteen opera¬ 
tions V ere performed for what was presumed to be purely mechamcal obstruc¬ 
tion, howeier, four of these had minimal objectiie findmgs and might be 
classified m a “d}"skmesia” group These results are simmianzed m table 1 

Table 1 Results m SO cases of lesical neci ohslruclton subjected to vesicourethroplasly Most 
satisfactory results arc associated with absence of residual urine 
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HYPOTHETICAL PATHOGENESIS OF 
PY ELONEPHRITIS IN FEMALE CHILDR> E N 

C£-A/ TRA L 3 TfM UL US 

(Emotion Q 1 ?) 

Pyelo nephritis 



"Transient incomplete 
emptying of 
bladde r 


Reflux 

/ 

Bladder spasm 
\ Ooc/c/d/ng i'es/co/ necA) 

\ t 

Ascending infection—►Cystitis 

Fio 3 Diagram of possible pathogenesis of pjelonephnfis m female children 


Some of these cases have been pre^oouslj' reported^ and are mcluded m this 
senes as their evaluation is of importance 


DISCUSSION 


Congenital %esical neck obstiuction in children, appaient oi real, is quite a 
different situation from that n hich occurs in the adult In children there is little 
to see at the t esical neck, often high]}’- questionable tiabeculation of the bladder, 
and fiequen% no eiadence of upper unnao'- tract damage It vould be difficult 
to say that this even represents a disease if it v eie not for the episodes of recur¬ 
rent infection and the piesence of residual urine The suspicion is that the basic 
problem in many of these cases hes ui the bladder musculature or its innerva¬ 
tion—and this should include the possibility of a biochemical or enzjmie sj^stem 
abnormality The condition has been reported in male sibhngs^ vhich would 
seem to mdicate that it is not an isolated developmental defect Bladder and 
vesical neck spasm may account for some cases We have seen female children 
vnth unnary tract infections who, during the acute phase of their infection, hai e 
had transient residual urine but nhen umnfected vere able to empty their 
bladders completely It is possible that children from time to tune—particularly 
under emotional stress—fail to evacuate their bladders totall}’-, thus predispos¬ 
ing, especially in girls, to Ion er urmar 3 ’’ tract infection 

The pathogenesis of pj^elonephntis m female cluldren on purety h3q30thetical 
grounds, but based on some of these ancdlarj^ findings mth regard to residual 
urme, is shown in figure 3 The hypothesis is that transient vesical neck spasm leads 
to residual urine nhich in females tends to become infected due to the short 
length of the urethra and the active motility of coMorm orgamsms Reflnv of 
the infected urine leads then rather duectly to pyelonephritis This is consistent 


* Young, B W and Goebel, J L Retropubic a edge eccision in congenital vesical neck 
obstruction Stanford Med Bull , 12 106-123 1954 i t 

‘Finkle, A L.McPhee, V C and Van der Reis L Congenital bladder neck contracture 
in male siblings Calif Med , 86 260-264, 1956 
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■mth the -nork of Bunge' and IMontgomerj’^ Stewart/ both of whom ha^e demon¬ 
strated reflux of uriue to apparent^ normal kidnej^s unth delaj'ed cj stograms 
In sea eral of our cases there is a era little doubt that reflux is the mechanism 
responsible for pj elonephntis Droplets of ascendant hpiodol haa e been noted 
to reflux freelj' to the kidne 5 ' m cases shoinng changes of unilateral paelo- 
iiephritis and reflux 

One further aaord about the significance of residual urme, at the outset it aias 
supposed that ea erj one capable of it could empty his bladder at a single a oidmg, 
proaaded that the bladder ai as not oa'erdistended This, in children, a\ as found to 
be too stnngent a requirement, but it has been demonstrated bj' IMark Curtis,' 
in a senes of fifteen controls, that children aaath normal imnarj^ tracts ea acuate 
their bladders conipletel} of ascendant hpiodol in a taaentj four hour penod 
The “amount” of residual, though at times dramatic, is probablj not greatla 
sigmficant unless the amounts are quite large Curtis found that chddren a\ho 
retained all of the hpiodol for a penod of sea eral days a\ ere more hkety to need 
surgical rehef than those who retained only a small percentage of the oil This 
latter group of patients could frequentlj be managed consera atia elj aaath good 
results In patients anth immense amounts of residual unne and marked hj dro- 
ureteronephrosis, the amount of residual unne m the bladder is qmte diflicult 
to determine as a portion of the unne maj be retained in the renal pelaus and 
ureter The persistence of residual unne is the important thing, not only from a 
standpoint of susceptibihta to infection, but also because it offers a reliable 
cntenon for surgery With the manj factors—some of them only partialla 
understood—relating to persistent or transient residual unne, aa e are curreutl}’’ 
using the figure of seaentj ta\o hours as a sigmficant penod of retention of 
hpiodol 


suaruART 

Taaentj cases of congenital aesical neck obstruction subjected to aesico- 
urethroplastj haae been studied These cases haae been foUoaved for aarjang 
penods from taao months to fiae jears All cases shoaaed some improaement 
though complete cures were infrequent 

Xo correlation could be established between the appearance of the pathologi¬ 
cal specimens remoaed at operation and the seaentj of the disease or its eti- 
olog} 

Our current cntena for operation are presented 
Theoretical mechanisms of pathogenesis are discussed 

‘ Bunge, R G Dela\ed c^ St ograms in children J Urol 70 729-73'’ 1953 
'Stenart, C M Gelaied cistograms J Urol 70 5SS-593 1953 

S750XWUmBhT^aktod,?llh^ communication United States Xaval Hospital. 
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RETROPUBIC A^’ESICOURETHRAL SUSPENSION 

RUSSELL B CARSON 

Retropubic or suprapubic suspensions of the bladder and urethra in the female 
ha^ e for the most part been de\ eloped bj’’ the general surgeon and the gynecol¬ 
ogist The re\ i\ al of interest in the retropubic space of the male by Terence 
hlilhn m 1948 and the -valuable contribution by V Marshall, Marchetti, and 
lO-antz m 1949 ha-v e failed so far to stmrmlate much mterest in urologic circles 
toward -vesical suspension procedures However, it is frequently the urologist 
who IS consulted by the distressed female patient wnth a dnppmg or spurting 
bladder The pnme reason for considenng retropubic vnsicourethral suspension 
procedures is in order to discuss a means of cunng difScult cases of incontmence 
Thei efore, unnan stress incontmence w ill consume most of our present mterest 

CLASSIFICATION OF STRESS IN CONTINTIN CE 

Unuarj" incontinence has been classified b}" John UUery as 1) partial or 2) 
complete incontmence of one of the following types 1) congenital mcontmence 
and 2) acquired a) postpartum, b) postmenopausal, c) postoperativ'e 

The retropubic suspension piocedure is apphcable only to those procedures 
which fall into the partial group and are usuaUj’- of either the congenital, post¬ 
menopausal, or postoperativ e v aneties Without question betw een 70 and 90 per 
cent of women wnth incontinence of the acquired or stress tjqie can be cured 
either bj' consen ativ e exercise or by one of the usual v agmal plastic procedures 
It IS mj' belief that these eight of 10 cases belong to the g 3 'necologist The two of 
10 patients who belong in the classification of mcontmence either of congenital or 
postoperative t 3 ’pe are the ones who should concern the urologist It is those m 
this categorj"^ m w horn a careful urologic ev aluation of the bladder function should 
be a prelmimarj^ to correction of the condition Nme out of 10 of these congenital 
or postoperative failures should obtain relief by' properly selected suprapubic or 
retropubic repair Apparently' from the statistics m the literature one m a hun¬ 
dred IS gomg to fail regardless of the procedure used 

ETIOLOGL 

The etiology of stress incontmence, as descnbed by' Lich and iMaurer, is 
“ptosis of the v'esical neck,” through the supportmg structures of the pelvic 
diaphragm Whenev er there has been either a failure of adequate formation of 
these supports or a breakthrough of the supports by' childbirth, operativ e or 
other ty'pes of trauma, descensus of the urethra and base of the bladder is per- 
nutted Observ ed v aginally' it is easy' to see the “shding” effect of the urethra^ 
under the symphy'sis and the bulging both downward and postenorly' of the base 
of the bladder into the v agina 

Ullery' suimnanzes the causes of stress incontinence ns a) a failure of the “in¬ 
ternal urethral sphincter” mechamsm to maintain closure of the mtemal urethral 
onfice under conditions of exertion or stress, and b) failure of the bladder and 
urethral supports to prev ent descensus of the neck of the bladder and urethra 

Read at annual meeting of North Central Section of American Urological Associations, 
r 1_00-511 10.*i7 
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DIAGNOSIS 

A patient with stress incontinence, to be properly classified, should ha\ e the 
adiantage of complete urologic eialuation pnor to selection of a method of 
surgical correction Cj stoscopic mspection of the urethra and bladder can demon¬ 
strate the actnnt} of the i oluntan sphmcter and the degree of distortion of the 
urethroi esical angle Anteropostenor and lateral cjstograms are laluable in 
assessing the degree of fmmelmg of the ^ esical neck. The upper unnars tract 
should be exammed urographically Residual unne should be measured One 
should make a careful search to eliminate possible unnarj' tract anomahes or 
fistulas, urethral diverticula, etc Stress incontinence does haie its urologic 
aspects 

Retropubic, i esicourethral suspension is but one of many procedures which 
has been used to rehei e urmarj mcontmence, but I behei e that it has proi en of 
sufficient 1 alue to occupj our mterest for these few minutes 

Shng operations such as Aldndge’s (1942) combined approach, using fascia of 
the obhque muscles of the abdomen obtained bj Pfannenstiel’s incision to sup¬ 
port the urethra bj suturmg the stnps through a laginal incision, or the pro¬ 
cedure of Milhn and Read, wherein fascial flaps are passed beneath the urethra 
from the suprapubic approach, hare much to offer to correct stubborn cases 
I have not had expenence with the sling procedures 
Retropubic suspensions of the IMarshall or Ball ti^pe hai e been used on mne 
occasions A few of these hai e been m association mth \ aginal repairs, where a 
descensus or a rectocele existed as well as a cj stocele or cj sto-urethrocele Of the 
9 cases m which operation has been done, I hai e performed the suspension while a 
gjmecologic surgeon has earned out am other r agmal or pehne surgerv that was 
mdicated 4Ve ha\e had eight successes and one failure After discussing our 
techmque, a summan of our 9 cases ivill be presented 

TECHNIQUE 

Our techmque of suspension ha^; been pnmanh a ^Marshall, IMarchetti, 
Ivrantz procedure, but with i anations to meet circumstances We har e used a 
transverse suprapubic mcision through the rectus fascia and retraction of the 
recti lateralh from the midlme without cutting the muscles m all cases of simple 
retropubic suspension If the su'qiension was secondar} to a pehne laparotomv a 
vertical incision has been used bv the gvmecologist Our reasons for using the 
transv erse incision are 1) it is our routine method of approaching the bladder or 
prostate, 2) because vve hav e been expectmg to do a sling operation some tmie for 
more adequate v esicourethral support, but thus far it has been unnecessarv If a 
hv sterectomv has been performed the opportumty is taken to plicate the antenor 
V aginal space using mattress sutures m the margins of the pubocemcal fascia 
This adds mpport to the bladder and prevents formation of an enterocele 
Complete mobilization of the lateral pelvuc spaces to ex-pose the antenor and 
lateral portions of the urethra, bladder and anterolateral surfaces of the v agina is 
accomplished The bladder is kept partiallv filled through a 5 cc Folev catheter 
the bag of which helps to locate the vesical neck Usuallv two sutures of size 1 
chromic catgut are placed on each anterolateral aspect of the urethra These are 
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tied to assist hemostasis T;\o or three sutures are then placed on either side of 
the bladder at the vesicovaginal margin We have not tried to make the imbri- 
oating stitch, as described by Marshall, in this area because it does not seem to be 
necessary After all sutures have been placed in the urethra and bladder, their 
approximate apposition to the pubis is ascertained A good bite is taken i\ ith each 
suture individually into the periosteum of the pubis After all have been thusly 
placed, they arc tied beginning with the deepest, most median urethral suture and 
progressing outward to the most superior lateral suture The space of Retzius 
should be closed when all sutures have been tied Bleeding is sometimes trouble 
some w hile the sutures are being placed m the urethra and at the vesical neck, but 
wull have stopped by the time one is ready to tie the sutur&s The lateral spaces 
are drained with a Penrose drain in each space The fluid in the bladder is 
withdrawm at the conclusion of operation to ascertain whether intravesical 
trauma has been produced by the sutures The vagina is usually packed with 
gauze for 48 hours to decrease the poasibihty of tension on the sutures in the 
bladder 


CASE REPORTS 

Case 1 Mrs L M , No BG 66505, aged 63 years, was first seen Septembei 
1953 wnth the chief complaint of constant dripping of urine day and night and 
occasional “spurts” of urine during the day She w'as using from six to eight 
perineal pads daily The patient had never been pregnant 
Examination revealed no evidence of urethrocele or cystocele Cystoscopic ex¬ 
amination revealed a shortened urethra Little or no sphwctenc action could be 
seen through a panendoscope or on command to void or hold urine Careful ex¬ 
aminations excluded the possibilit}'' of fistula, anomalous ureteral opening or 
neuiologic lesion 

January 24, 1955, a rctiopubic suspension of the urethra and bladder was done 
following the method of Marshall and associates 

The lesult was good Complete night and day continence was achieved until the 
patient took an automobile trip of two thousand miles m June 1955 (six months 
after surgery), following w hich she experienced a return of both the constant di ip 
and the spurts of unne Cystoscopic examination did not reveal any apparent 
change m the urethrovesical relationship 
She W'as operated upon again December 19, 1955, in a large midw'cstern clinic 
An urethral advancement operation did not afford relief from the mcontmence 
This case was certainly our failure, that is, until a fall in May 1957 resulted in a 
compression fracture of the second lumbar vertebra Followung the accident the 
patient obtained sudden and complete continence as far as the drip of urine was 
concerned An occasional spuit of urine occuis once or twice a day when the 
bladder is fairly full of urine 

Case S Mrs P McG , No BG 70293, aged 46 years, was first seen May 1955, 
wnth the complaint of constant leakage of unne of three years’ duration She wore 
pel meal pads constantly The patient had one child 26 years of age She had 
undergone pelvic surgery 14 years before she consulted us 
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Examination re\ealed a grade 3 urethrocele, a cystocele and a moderate 
rectocele 

On June 16, 1955, a combined antenor and posterior repair iras made bj" a 
gjmecologic colleague u bile an assistant and I suspended the bladdei suprapubi- 
cally after the bladder and urethra had been separated from the a agma and 
cer\n\ The bladder and urethra aa ere suspended to the postenor surface of the 
pubis, the space of Retzius being closed Avith great care and no tension on the 
sutures 

This is the only combmed procedure Ave haA e done a\ ith both teams a\ orkmg at 
the same tune but it jnelded one of our most satisfactorj^ results This patient has 
had excellent control for the past two jears Would the single procedure from 
below haA'e giAmn the same good result? Perhaps, but anjnvay the combination 
has produced a perfect result 

Case 3 Mrs D G , No BG 70168, aged 34 years, Avas first seen m Januao' 
1954, complammg of unnarj’ frequencA", djsuna, loss of urine on stress, chrome 
pehne pam, and sba ere dysmenorrhea 

She had had one pregnane}^ firm 3 ^ears preAiouslj No pelvic operations had 
been done 

Exanunation disclosed a grade 2 C 3 'stocele but a markedl 3 ' mobile urethra 
Stress mcontmence was demonstrated Avith a partial^' filled bladder A\hile the 
patient a\ as on the examming table m the lithotomy position A g 3 Tiecologic con¬ 
sultant adATsed pehne surger3^ for probable endometriosis and utenne m3’’omas 
Operation June 13, 1955, follonung a h 3 sterectom 3 ' b 3 ’’ a g 3 mecologic surgeon, 
A\ e performed a retropubic urethrovesical suspension This was done to saA'e the 
patient an operation for irngmal repair 

The result was almost too good, because for a short peiiod after surger 3 ’^ she had 
some difficult 3 '^ startmg the unnaiy stream No incontinence has occurred during 
the past 2 3 ears 

Case 4 Mrs B W K , No BG 76948, aged 67 3 '^ears, A\as first seen m hlarch 
1948, at Aihich time she gai'e a histor 3 ’^ of ten 3 ^ears of unnai^' stress incontinence 
and repeated urmai 3 '^ tract infections 

In March 1949, a Aaginal repair was followed 63 relief of the incontinence for 
approximate^^ one 3 ear In 1952, I re-examined her because mcontmence had 
returned The C3^&toceIe had recurred but there n as no urethrocele Pessar 3 sup¬ 
port of the C 3 "stocele resulted m control of the incontinence 

Operation On Februao 29, 1956, a retropubic Aesical suspension of the 
Alarshall 13^16 nas done 

The patient has had complete continence for the past 14 months Vagmall 3 and 
CA stoscopicall 3 there is excellent support of the bladder 

Case 5 Mrs hi C , No HC 1222, aged 72 3 ears, aars first =een Januar 3 1, 
1956, complaining of inabilit 3 to hold urine for 10 years She found it necessan 
to near penneal pads dunng the da 3 A cAstocele repair and hASterectonn had 
been done 22 a ears prei 10USI3 

ENammation rei ealed a pronounced degree of mobiht 3 of the urethra a sei ere 
enterocelc noth ca stocele but no rectocele or penneal relaxation 
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Operation On jMarcli 12, 1956, a retropubic i esicourethral suspension n as per¬ 
formed We did not plicate the i esicoi aginal area as ne should haie done 
Result The decision to perform retropubic suspension was made because 
prei lous 1 agiiial surgery had been done and there ivas endence of poor musculo- 
fascial supports The retropubic suspension has resulted m complete unnan 
control for fifteen months so far C 3 Stoscopic examination disclosed a good 
urethro\ esical relationship and a full bladder show ed no endence of a C} stocele 
An enterocele uas present at the conclusion of the procedure and I faded to 
obliterate it b^ a aginal plication behind the bladder 
Case 6 Mrs N I, A^o HC 1744, aged 46 3 ears, had complete unnar 3 in¬ 
continence that required the nearing of nian 3 pads dad 3 '’ She had undergone 
vaginal plastic repairs m 1946, 1950, and 1953, none of nhich successful!! con 
trolled the leakage 

Exammation re\ ealed a moderate urethrocele mth mobilit 3 on effort, a grade 2 
C 3 stocele and leakage of unne mth the patient in the lithotom 3 position 
A Marshall operation was done on Apnl 4, 1956 

Excellent anatonuc and functional control nas present as of June 11, 1957 
Case 7 i\Irs ]\I J H , A'o BG S0335, aged 49 3 ears, gaie a histon of stress 
incontinence of 10 to 15 ^ ears’ duration, but a complete loss of control reqmred 
penneal pads all da 3 two months prior to the first examination A \ agina! repair 
in 1951 had been unsuccessful 

Examination rei ealed marked sliding of the urethra beneath the s 3 Tnph 3 -sis on 
effort Sufficient \ esicourethral angulation nas present to require a right angle 
lens for inspection of the trigone, mth the bladder partiall 3 ' filled 

Operation (Juh 11, 1956) vas done in association mth a gxnecologic surgeon 
In addition to suspending the bladder to the postenor surface of the pubis, the 
3 esico3 agmal space v as opened and a plication made for further support 
Residt The patient has been continent during the past 3 ear Anatomicalh she 
has excellent 3 agmal supports 

Case S Mrs L V , Xo BG 85718, aged 55 i ears, undement i agmal repair for 
urinarx incontinence in Juh 1956 I saw her six months later, at which time she 
had a recurrence of both c\ stocele and incontinence In addition, she had a 
chromcalh' infected cen ical stump and a palpable c 3 stic left o\ ar 3 A g 3 Tiecologic 
consultant adi ised renioi al of the left o\ ara and cen ix 4 combined procedure 
was performed at w hich I suspended the bladder and pheated the 3 agina after the 
left 03 ar3 and cen lx had been remo3 ed 

Case 9 Mrs A H , X^o BG 86905, aged 35 3 ears, presented a histon of 
unnan incontinence on stress of 2 3 ears’ duration She had deln ered one child 14 
3 ears pre3 lous to exanunation 

Exaimnation re 3 ealed a moderate urethrocele and C 3 stocele, no rectocele, a 
large, hard, fibrotic utenne fundus and se 3 ere laceration of the cernx A gx ne- 
cologic consultant adxnsed complete h 3 Sterectom 3 together xiath a retropubic 
3 esicourethral suspension This was done ^larch 14, 1957 The anatomic result 
appears excellent and no incontinence has occurred during the short penod of ob- 
sen ation, 1 e , three mouths 

A complete^ co-operatn e g 3 TiecoIogic department is necessar 3 to achie\ e 
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results such as we ha^ e descnbed m these nine patients I ha\ e omitted a de- 
scnption of all routme details, i e , a c\ stoscop%, an upper tract stud\ bi x-ra^ s, 

gtograms, and other usual procedures for proper case e\ aluation 

I\-DIC\TIO\S FOR RETROPUBIC I'ESICOBRETHR.UL SUSPENSION 

The foregomg bnef case histones ha\ e illustrated some of the indications for 
the operation Unnan incontinence not accompamed b\ eiident urethrocele or 
c\ stocele 

Incontinence persistmg after one or more unsuccessful i agmal repair pro¬ 
cedures 

Incontinence associated with intrapebnc disease necessitatmg laparotomj 

Incontinence nherem there is endence of mherentl 3 poor urethral and i esical 
supports 

Concen ablv the procedure can be used also a) as a prophjdactic agamst post¬ 
menopausal mcontmence when pelvic surgerv is necessarj for some other reason, 
and b) if vuliar, \ agmal, or cemcal infection, hip joint ankilosis and the like 
make a i agmal approach undesirable 


COMMENTS 


Eetropubic \ esicourethral suspension has proi en to be a i aluable procedure for 
handhng certam selected difiBcult problems of unnan mcontmence 
Stress mcontmence is not the same problem m the male as m the female pa¬ 
tient because there is seldom loss of the suburethral and sub\ esical supports In 
the male we maj be able to preient those occasional occurrences of post-pro- 
statectomj mcontmence bi more attenbon to i esical neck suspension m the 
retropubic procedure After a suprapubic procedure the i esical neck should be 
elei ated as much as possible and a minimal accordian effect produced by heai*} 
tension on a hemostabc bag 

I wonder if am of raj colleagues ha\ e attempted to cure an enuretic i outh by 
means of a suprapubic \ esicourethral suspension I ha'v e been wondering for a 
long tmie if such a procedure would meet with success but have not had an 
occasion to test the idea 

Retropubic ^esicourethral suspension is a -valuable procedure that is used 
almost exclusneb bi the gj-necologic surgeon, unfortunatelj bj not mam of 
them, otherwise fewer i agmal repair procedures would hai e to be repeated mth 
conbnued failures 


70S Broicard Bhd , Fori Lauderdale, Fla 
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Operation On jMarch 12,1956, a retropubic i esicourethral suspension iras per 
formed We did not plicate the \esico\ aginal area as Be should have done 
Result The decision to perform retropubic suspension nas made because 
previous vaginal surgery had been done and there ivas evidence of poor musculo- 
fascial supports The retropubic suspension has resulted in complete unnarj 
control for fifteen months so far Cj’^stoscopic examination disclosed a good 
urethrovesical relationship and a full bladder shon ed no endence of a cystocele 
An enterocele nas present at the conclusion of the procedure and I failed to 
obhterate it bj-^ vaginal plication behind the bladder 
Case 6 Mrs N I, No HC 1744, aged 46 years, had complete unnarj' in 
continence that required the nearing of manj"^ pads dailj’’ She had undergone 
vaginal plastic repairs m 1946, 1950, and 1953, none of which successfully con 
ti oiled the leakage 

Exarmnation revealed a moderate urethrocele wnth mobihty on effort, a grade 2 
cj^stocele and leakage of urine with the patient m the lithotom}’’ position 
A iNIarshall operation was done on April 4, 1956 

Excellent anatonuc and functional control was present as of June 11, 1957 
Case 7 Mrs J H , No BG 80335, aged 49 jears, gave a histor}^ of stress 
incontinence of 10 to 15 years’ duration, but a complete loss of control requued 
perineal pads all daj^ two months piior to the first evammation A vaginal repair 
in 1951 had been unsuccessful 

Examination rei ealed marked shding of the urethra beneath the sjmiphj^is on 
effort Sufficient \ esicourethral angulation was present to require a nght angle 
lens for mspection of the trigone, inth the bladder partiallj^ filled 

Operation (July 11, 1956) was done in association with a gjmecologic surgeon 
In addition to suspending the bladder to the posterior surface of the pubis, the 
1 esicovaginal space was opened and a phcation made for further support 
Result The patient has been continent during the past 3 ear Anatonucallj she 
has excellent vaginal supports 

Case 8 Mrs L V, No BG 857J8, aged 55 years, undernent 1 aginal repair for 
urmar}^ mcontmence m JuR"^ 1956 I saw her six months later, at which time she 
had a recurrence of both cj'^stocele and incontinence In addition, she had a 
chromcall 3 ^ infected cemcal stump and a palpable C 3 ^stic left m ai^^ A g 3 mecologic 
consultant adi ised remoi al of the left ovaiw’- and cen ix A combined procedure 
was performed at which I suspended the bladder and plicated the vagma after the 
left 01 ar 3 ^ and cemx had been removed 

Case 9 Mrs A H , No BG 86905, aged 35 3 mars, presented a histoi^' of 
urinar 3 '’ incontinence on stiess of 2 3 ’^ears’ duration She had delii ered one child 14 


3 mars prenous to examination 

Examination rei ealed a moderate urethrocele and cystocele, no rectocele, a 
laige, hard, fibrotic utenne fundus and ser ere laceration of the cemx A g 3 me- 
cologic consultant adxised complete h 3 '-sterectom 3 " together inth a retropubic 
r^esicourethral suspension This was done March 14, 1957 The anatomic 
appears excellent and no incontinence has occurred dunng the short period o o 
sen ation, 1 e , three months 

A completely co-operative gynecologic department is necessaiy to achieve 
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\ ersel} through one testis and sagittalh through the other In 142 autopsies, 
only one testis each u as made ai ailable for this studj In most instances, the 
tunica albuginea, rete testis, epididjunis, and testicular parenchjTna uere ai ad- 
able for examination FLxation of all specimens u as in 10 per cent neutral forma¬ 
lin All sections xihich showed the EPLC uuth the heraatoxyhn-eosin method 
uere treated with Gonion’s tnchrome, argentaffin, chromaffin, and od-red-o 
stains Special note u as made of the location of the Le 3 ’’dig-like cells and their 
association unth other structures 


RESULTS 

There uas no correlation betueen the size or gross appearance of the testes 
and the presence of the EPLC 

j\Lcroscopic examination of the hematoxjdin-eosin sections revealed the 
presence of Lejdig-like cells in the tumca albuginea in 200 of the autopsies 
(67 5 per cent), in the rete testis in 35 (11 8 per cent), in the ad\entitial tissue 
between the tumca albuginea and the epidid 3 Tms m 7, in the epidid 3 mis m one 
autops 3 '^ (fig 1), and associated with the xas deferens in one 

The morpholog 3 '^ of the EPLC was identical uith the interstitial Le 3 dig cells 
of the parench 3 ma The C 3 'toplasmic actmt 3 ' of the EPLC in an 3 single section 
mirrored that of the parenchymal Le 3 dig cells m relation to the presence of 
granules, vacuoles, and pigment The nuclear appearance of the parench 3 mal 
Le 3 ffiig cells and the EPLC u as mdistinguishable 
In the tumca albuginea, these cells uere observed in small and large groups, 
occasionall 3 as large nodules (fig 2) and not infrequenth as scattered groups 
of 3-10 cells The cells u ere arranged in hnear fashion along the course of nen es 
or \ascular channels The EPLC are arranged in large and small groups m a 
para-nen e position, and occasionall 3 '’ the cells ma 3 ' be located 'mthin the nen e 
(fig 3) Their association with \ascular channels is that of an mtimate para¬ 
vascular position, sometimes completel 3 ’^ surrounduig the blood lessel (fig 4) 
The association of these cells uith blood xessels occurred in 27 per cent, inth 
nenes in 10 1 per cent, with blood cessels and ner\es in 6 4 per cent, there vas 
no association inth a specific structure m 56 5 per cent 
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A HISTOLOGICAL STUDY OF EXTRAPAREHCHYIvIAL 
LEYDIG-LIIvE CELLS 

JAMES H McDonald AxNd james a calams 

From rtc DeparUnenls of Urology and Pathology of the Presbyterian St Lute’s Hospital of 
Chicago in affiliation icith the University of Illinois College of Medicine, Chicago, III 

This studj' deals inth the histological examination of a group of human testes 
to determine the presence of extraparenchymal Leydig-hke cells (EPLC),* to 
establish their incidence, to correlate their presence mth pathological processes, 
age, endocrine organs, and testicuJai patenchymal cytology, and to suggest a 
possible chmeal application of tins study 

The common occurrence of the EPLC has in general been disiegarded Man) 
i\ho haxm reported their presence have seemiugl)’’ been unaware of the high 
mcidence of these cells m the tunica albuginea ' ® Oberndorfer states that they 
are seen in the tunica albuginea, rete testis, and epididyrms “vhere they do 
not occur normally Howevei, Nelson found Leydig-hke cells frequently in 
the tumca albuginea in his stud)'- of 481 testes ‘ 

The most extensne iin estigation of the EPLC has been carried out by 
Berger He has shoun these cells to be clu omafBn and argentaflin negative, 
hpoid positive, morphologically identical to the parenchymal Leydig cells, and 
to bear a curiously intimate lelationship to nerves mthin the tumca albuginea 
and the rete testis De Wimuarter believed the EPLC to be pheochrome cells’ ’ 
Howevei, Berger found both true chromafBn cells and the EPLC m the same 
sections and demonstrated morphologically and by differential stains the non 
similanty of the cell types ® 


MATERIiVLS AJO) METHODS 

The testes and epididymides were secured from 296 consecutive male autop 
sies Examination w as made by pairs m 154 autopsies wath sections made trans- 

Read at annual meeting of North Central Section of American Urological Association, 
Mackinac Island, Mich , August 29-31, 1967 

* For the purpose of brevity, the extraparenchj mnl Lei dig like cells w ill be designated 
bj EPLC 

‘ Wieser, C fiber die Hiluszellen der Keimdrusen insbesondere im Vergleich mit den 
Lei digschen Zvischenzellen II Endokrinologie, 8 401—123,1931 

’ Brannon, D The snnpathicotropic cells of the ovarj and testis Am J Path , 3 343- 
3&3, 1927 , , . r, 

’ Warren, S and Olshausen, Iv W Interstitial cell growths of the testicle Am J Path, 

19 307-331, 1943 ^ , 

■* Oberndorfer, S Handbuch der Speziellen Pathologischen Anatomie und Hi'?tologie, 
Edited b> Henke P and Lubarsch, O Berlin Julius Springer vol IH/3 1931 

‘Nelson, A A Giant interstitial cells and extra parenchiraa! interstitial cells ol tne 

human testis Am J Path , 14 831-842, 1938 i, i o,. in 

"Berger, L La Glande Simpathicotrope du hiie de i.o'ape. ses homologies avec la 
glande interstitielle du testioule Arch d’anat d’hist d’einbr\oI,2 2^306 1923 

’ Berger, L Si mpathicotrope Zellen im Eieretock und ^87 

leich ein Beitrng zur Frage der Hodenzinschenzellen Virchon s Arch f path Anat 287 

'‘^^e%e?f^L Consideration Histologique Snr Le Mecanisme de la Secretion interne 

^"^Ber'^er, L® Co^s^fnee de” cellules simpatMcotrop^etde cellules pheocromes dans 
un testicule de nouveau ne Arch d’anat micr, 31 101 109 19 
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Fio 3 A, photomicrograph of non mjelinnted nerve at junction of rete testis and tunica 
albuginea with Le^ dig like cells i\ ithin nerve and in a para nerve position B, higher magni 
fication of nene shown in A illustrates nuclear and citoplasmic detail of Lejdig like cells 
within nerve 
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Fio 4 Photomicrograph of group of Lie^dig like cells surrounding blood vessel within 
tunica albuginea »tiuu 
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Pig 2 A, photomicrograph of nodule of Lej dig like cells iMthin tunica albuginea B, 
higher magnification of nodule shomi in A illustrates detail of Lej dig like cells ivith gran 
ules and vacuoles nothin cj toplasm 

The EPLC in the tunica albuginea were found in varied locations from the 
tunica vasculosa to just beneath the outer surface layer, though the inajoiitj 
were located between the inner and middle thirds and the center of the tunica 
albuginea In all instances of positive findings, these cells were veil mthin the 
tunica and not just adherent to its innei edge On occasion, large gioups of 
these Leydig-hke cells invaded deep into the tunica albuginea from the paren¬ 
chyma, maintaimng a direct contact vnth the parenchjmial I^ydig cells and 
indistinguishable from them 

In the rete testis, the EPLC were generally in groups of 20 cells and more, and 
it was unusual to find association with either nerves oi blood vessels (fig 5, B) 
These cells are also identical in appearance to the Leydig cells of the testicular 
parenchyma 

Gomon’s tnchrome stain enhanced the identification of the EPLC, the red 
nucleus and lighter cytoplasm were ■mndlj'^ apparent against the green fibious 
tumca albuginea The nerve fibers and the Reinke crj^stalloids are also much 
more apparent with this stain than mth the hemato\y]in-eosin 

Reinke ciystalloids vere seen infrequently within the cjdoplasm of the Ley- 
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Fig 6 Photomicrograph showing lipoid containing Levdig like cells associated mth 
both nene and blood lessel within tumca albuginea 


Tible 1 Incidence of Leydig life cells tn cxtraparenchymal locations 
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20 

19 

5 

1 
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t 
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dence of Leidig-like cells from 57 per cent in the 10-19 to 95 per cent in the 
80-89 age group (table 1) Statistically this was apparently a true incidence trend 
associated with an increase in age The figures of both the 50-59 and the 60-69 
age groups statlstlcall^ appeared to be sampling errors, one incidence too lo'w 
(50-59 group) and one too high (60-69 group) In the groups below age 59 the 
incidence was below the expected results while in groups aboie age 59 the 
incidence was aboie the expected results, again indicating the trend of increase 
111 incidence wath age 


Discrssiox 


Thi- stud\ agrees with the m\estigations of Berger and others,'" " with the 
exception of the association of the EPLC wath nen es Because of the relation- 
■'hip of these cells wath the noii-ni\ eluiated nenes of the rete and tunica of the 
tcsti*-, Berger called them sianpathicotrophic cells” and postulated a neuio 


Viiocr C blier die Hilu«zcllcn der Keimdnisen insbesondere im t ergleich nut den 
Lcidig'chen Zwa-chcnzollcn I Cndoknnologie 8 321-335 1P31 

“ OkkcIsH und Sand K Morphological relationship between testicular nen e~ and 
Let dig cell'in man J Endocnnol 2 3S-46 1040 
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dig-Iike cells of the tuuica albuginea (fig o. A) On occasion, thej"^ uere numerous 
in a gnen section, compaiing well with the frequenc}" of the crj'stalloids in tlie 
paienchjTual Lejdig cells of the same section In onl}-^ one instance Mere the 
ciystalloids seen in the Leydig-like cells u Inch w ere located mtlun a nen e 
The aigeiitaffin and chromaffin stains gai e entirel}'- negative results indicating 
that the EPLC are not pheochrome cells 

The oil-red-o stain consistentlj”^ show ed lipoid in the c3Toplasm of the Leydig 
like cells in all evtraparenchymal locations (fig 6 ) The amount of lipoid present 
matched that within the Lejffiig cells of the parenchjma in an3’' given section 
Difficulty was encounteied in defimtel3’^ identif3ing Le3"dig-like cells within 
the tumca albuginea and the rete testis of the stillborn and infant testes 

Correlatue studies of clinical disease and pathological findings with EPLC 
were negative In those individuals m whom EPLC were found, examination 
revealed no correlition with alterations from the normal in the adrenals, pitui¬ 
tary, th3WOid, or parench3inal testicular tissue However, age correlations re 
vealed a definite trend The incidence of extrapai ench3inal Le3ffiig-hke cells in the 
tumca albuginea was gieater with the inciease m age With the exception of a 
52 per cent incidence m the 50-59 age group, there w as a gradual increase in inci- 
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Fig 7 4 photomicrograph of testis of 32 mm human embn o shows testis cords and 
intermediate cords and earh formation of tunica albuginea at penphen (Human embn o, 
32 mm senes 21 Xo lll.courtesx Department of Anatomx Unixersitx of Illinois College 
of Yledicine ) B, higher magnification of testis shown in A Xote loose arrangement of cells 
in penpheral area destined to become tunica albuginea and intimate relationship to cells 
of intermediate cords 

cords (fig 7) It IS quite possible that there is interminghng and migration 
of some of the gemtaloid cells of the intermediate cords with penetration into 
the loosely arranged cells of the tumca albuginea Sufficient tmie seems to be 
a\ ailable for this to occur, as the det elopment of the connectu e tissue of the 
tumca IS from the penpherj imxard with the loose arrangement of cells m the 
tunica apparent to at least the 104 mm (CR) embr\o The gemtaloid cells 
might also follow the easj path through the tumca along the a ascular and nen e 
pathw a\ s w hich are being formed m the 13 to 20 mm embrj o 

Tuoaanen and Pohjola,'" in the belief that the EPLC were rather commonh 

“Keibcl,F and Mall, F P Manual of Human Embn ologx Philadelphia and London 
J B Lippincott xol 2, 1912 

“Patton B M Human Embn ologx , 2nd ed Xew I ork and Toronto The Blakiston 
Co 1953 

”Tuo\nncn,P I and Pohjola R The importance of the cpidid\ mi*? in ca-^tration Vet a 
1 ndnnocolopca 3-4 1-16 1949-50 
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tropic function® Hoiieier, he also referred to them as “regular” Lej'’dig cells 
Only occasionally w as he able to show ner\ e fibrils and end organs in intimate 
association with the Le 3 ’'dig cells of the parencbjuna, though these findings niai 
have been inconsistent due to the inconstancj of the nen e staimng methods ‘ 
However, he believed the consistent relationship of the EPLC cells with the 
nenms of the rete and the tumca and their morphological identity with the 
pirenchjinal Lej’’dig cells to bolster the claim of a neurotropic function for 
Leydig cells 

Others haie found Lej^dig cells to be pnmanly associated with vascular 
chamiels or to hai e no special association - ” Bergei agrees that in nianj 

instances the Lej'dig cells m the tunica albuginea and the rete testis appear to 
be associated with blood vessels but believes this orientation is because of 
vascular and nene pathwai”^ association with the nerves not being demon 
strable ® Iselson reported Lejdig-like cells in the hilus and tumca albuginea in 
194 of 481 testes examined, with groups of these cells associated with nenes 
in 109 testes ® We obseri ed the Le 5 dig-hke cells associated with nen es alone 
or with nen es and blood i essels together in only 16 5 pei cent of the autopsies 

The presence of Reinke crystalloids in the endoplasm of the Lej"dig-hke cells 
in the tunica albuginea and the rete testis further emphasizes the similantj of 
these cells with the Lej'dig cells of the testicular parench 3 TOa 

It appears to be well established that these cells are not chromaffin cells' ® ’ 
This ma 3 be augmented b 3 ^ the correlation of age with the incidence of the 
e\traparench 3 inal Le 3 ffiig'hke cells and the presence of hpoid in these cells in 
in the adult In this stud 3 ^, the incidence of the EPLC increases from 10 to 89 
3 ears with the highest incidence in the 80 to 89 age group Lipoid is commoiib 
found in the C 3 Toplasm of these cells in the adult Chin obser\ ed adrenal rest 
tissues 111 the testes of onl 3 ’^ 1 6 per cent of males in the 16 to 83 age group and 
an absence of hpoid in the adrenal rest cells of the adult testis '■* 

There is a rather simple embryological axplanation of the presence of the 
Le 3 ffiig-like cells in an e\traparench 3 Tnal location wath or wathout \ ascular or 
nen'e association The tumca albuginea and the rete testis are denvatives of 
the epithehal nucleus that forms the testis cords (sermmferous tubules) and the 
intermediate cords (interstitial tissue) These cords are seemingly formed all at 
one time in the 13 mm embryo or later The intermediate cords are composed 
of iiidiffeieiit and gemtaloid cells, wath the indiffeient cells later disappearing 
foi the most part and the gemtaloid cells becommg interstitial (Le 3 'dig) cells 
At the time of the inteimediate coid formation, the tumca albuginea appears 
and represents the peripheral portion of the epithehal nucleus The tunica at 
first IS composed of scatteied round cells which are loosety arranged wath more 
or less direct contact and intimate association wath the underlying intermediate 


U Brack, E Zur pathologischen Anatomie der Lei digzelle Virchow’s Arch f patli 

^Uber^dL t^erhalten \on Hoden und Nebenhoden bei “°eeborenem Fehloii 
des Ductus deferens, zugleich em Beitrag zur Frage des 3 Zmschenze 

im menschhehen nebenhoden tbrehow’s Arch f P“th AT;^uneen nber die 

" Chin S Pathologisch anatoniische und histolo_gische Untenuoliungen uner 
Gewebsmissbildungen im Hoden Gann, 31 727-732, 193< 
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42 vDROBLASTOIsIA OF THE TESTICLE REPORT OF A CASE IN 
AN INFANT 3 K J^IONTHS OLD 


4ZIZ FAM \ND KAXUL G ISHAK* 


From the Department 0 / Urology, Faculty of Medicine, Cairo University, Cairo, 
Egypt and Department of PathologUy U S Aata/ Medical Research Unxl Ao 

3 , Cairo, Egypt 


Patient R j\l S, an Egj-ptian male infant three and one half months old, 
was reported bj his mother to show a progressi\ e mcrease m the size of his left 
testicle of one month’s duration Pain had not heen present, as endenced b3’^ 
the absence of an}-^ unusual erjung A general practitioner had alread3" seen the 
child and had presenbed a fortmght’s course of pemciUin and streptom3min 
wnthout an3^ apparent dimmution in the size of the swelhng 

On exammation it nas noted that the general condition of the chdd was ex¬ 
cellent The pulse, temperature, skm and mucous membranes were within 
normal limits The breasts were not enlarged There was no I3 mphadenopath3 
in the axillae, supraclancular regions or groins The lungs and heart were normal 
to palpation, percussion and auscultation Abdonunal palpation reiealed no 
ascites or intra-abdonnnal sw elling 

Local examination of the scrotum showed enlargement of the left side, but 
no impulse was present when the child cned The sweUing was whoU3’' intra- 
scrotal, w as on al m shape, and was about 5 cm in its greatest dimension The 
surface was smooth wnth a few mdistmct bosses, and the consistenc3'^ 6rm A 
small amount of fluid was detected b3' pmching The epidid3Tnis could not be 
palpated separate^' from the swelhng Thickenmg of the cord was noted, but 
there was no matting of the cord structures and no masses could be felt The 
intrascrotal contents on the nght side were wnthm normal hmits The size of 
the penis corresponded to the age of the patient Laboratory' anal3'ses, mcluding a 
Wassemiann reaction, rei ealed negatu e findmgs Hormonal assa3's were not at¬ 
tempted in new of the fact that signs of endocnnal imbalance w ere not present 
A tumor of the testicle was suspected and consequent^ a left orcbiectom3 
w as performed, with excision of the cord as far as the mtemal abdommal rmg 
The w ound healed b3' first intention in sec en da3's and the child w as discharged 
from the hospital He has been regular^ follow ed up for a period of two 3 ears 
and IS aln e and in good health up to the present time 

The gro«s specimen (fig 1) consisted of the diseased testicle, the epidid3'mis 
and the spermatic cord The enlarged testicle measured b3 2 b3 2 cm and 
was iiiNested with an intact tunica \aginalis A small amount of clear, straw- 
colored fluid flowed out when the panetal laier was incised The n isceral surface 
of the tunica n aginahs was smooth and glistening Section of the testicle rei ealed 
that its consisteiicN was firm The cut surface Nias opaque, homogeneous, and 
grcNi^h white in color The normal stnicture of the testicle was not present 
Distinct lobulation was noted, the lobule« being separated b\ depressed fibrous 
trabeculae, and measuring between 0 5 and 0 7 cm in diameter No areas of 

tccepicd for publication June 13, 1957 
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located III the epidid3TOis,' 2 ® felt that it should not be left in situ in them 
peutic orchiectomj^ for adenocarcinoma of the pi estate Their studies in the nt 
4\ere 4\nthout significant results This might have been anticipated in new of 
van Campenhout’s iiork shomng the limitation of EPLC to primates’' “ In 
addition, Berger does not belieie the epididjunis to be the usual site of EPLC 
in the human ® In accord mth Berger, i\e found EPLC in the epidid 3 anis on 
onl 3 ’^ one occasion 

Anielar recentl 3 ’’ repoited a case of anorchism iiithout eunuchism ^ At surgi 
cal exploration, a group of Le 3 'dig cells weie found along the vas deferens This 
absence of eunuchoid characteristics is appareiitl 3 ' indicative of the functional 
capacit 3 '’ of tliese extraparench 3 Tnal Le 3 ’’dig cells 

The piesence of consideiable numbers of Le 3 "dig-hke cells within the tunica 
albuginea and the rete testis of a single section of the testis would lead to the 
assumption that in the entire tunica and rete of the testis theie could be a sig¬ 
nificant amount of these cells Also, if single sections of the testis rei eal these 
cells in the tumca albuginea in 67 5 per cent of the autopsies examined, it might 
indicate that a greatei number of sections -would hare shown the Le 3 'dig-like 
cells wathm the tunica of all the testes 

If these extrapareuch 3 ’-raal cells are true Le 3 "dig cells and, as such, are pio 
ductile of androgen, there is the possibilit 3 ' that m peiforming a subcapsular 
orchiectom 3 ^ sufficient functiomng androgenic tissues ma 3 " be left to continue 
stimulation of an adenocarcinoma of the piostate Until knowledge is aiailable 
of the fate of these cells m the tunica albuguiea following subcapsular orchiec- 
tom 3 ’- or until it can be proAmd that the 3 ' are not functiomng Le 3 "dig cells, total 
orcluectom 3 ^ should be performed in the treatment of adenocarcinoma of the 
prostate 

StnVIMAHT 


In a stud 3 '^ of 296 patients at autops 3 ", Le 3 'dig-like cells morphologicall 3 ' identi¬ 
cal with the parench 3 Tnal Le 3 "dig cells were found in the tunica albuginea m 
200 mdmduals, the rete testis in 35, the extratesticulai adventitia m 8, and the 
epidid 3 mus in one 

These e\traparench 3 inal cells do not m this stud 3 ' show especial association 
with nenms in the tunica albuginea and the rete testis 

The incidence of these extraparench 3 mial Le 3 ^dig-hke cells increases with the 
mdindual’s age, being great&st m the 60-89 age group 

Total oichiectom 3 ' should be performed in the treatment of adenocaicinoma 
of the prostate until knowledge is available of the fate of these extraparench 3 mal 
Le 3 ’^dig-hke cells following subcapsular orcliiectom 3 


■» Berbhnger, W tJber die Zniwhenzellen des Hodens 3'’erhnndl d deutseh path 
SneUmin, B^A^cas^eof tumor like perplnsia of the interstifla! cells in the testi'^ Am 
^ ^oMalimow^T’and Bloom W A Textbook of H.stologx , 6th ed Philadelphia and 
va“n CampenrutE^Nomelles reoher^^^^^^^^ des cellules simpntJi,cotropes d.i 

C^arp^enhoil sShmotr^pe. de Berger Acta Anat , 4 73-78 

^^«AmeIar, R D Anorchism mthout eunuchism J Urol 76 1/4-1/8,1956 




Fig 3 .4, predominantlv tubular element is observed in this section of tumor 
B, higher magnification to stow structure of tubules which are well demarcated bv base¬ 
ment membrane 


eosinophil cells The stroma of the lobules was denselv packed with round and 
poh gonal cells, with a scant, hghtly staining cytoplasm (fig 2, B) The nuclei 
were round or oi al, showed a fine granular chromatm network, and one or two 
small nucleoh Mitotic figures were obsened occasionallv throu^out A defi- 
mtelj tubular pattern was present in some areas (fig 3) The tubules had a 
defimte basement membrane, and were fined by one or more la\ ers of cuboidal 
epithelial cells Sheddmg of epithelial cells mto the lumen of some of the tubules 
was noted A pale-staimng eosmophifie amorphous material was occasionalli- 
present m the larger tubules "While the stromal and tubular elements were 
distmet, gradations between the two were also seen with arrangements of the 
cells mto cords and pseudo-tubules Le\dig-fike cells with tacuoles or a foamy 
cvtoplasm were also present Frozen sections stamed with Sudan 3 showed the 
presence of fat m the Let dig cells 


Discrssiox 

The term, androblastoma was first mtroduced b\' Tedum’ for tumors of the 
testicle homologous to arrhenoblastomas CNIeter)- of the mart Accordinc to 
Fnedman and Moore,* they constitute 0 4 per cent of testicular tumors The\ 
are tumors ongmating from a testicular blastoma in which a differentiation 

'Teilum, G \rrhenobla=toma—androblastoma homologous otanan and testicular 
tumor=, including the so-called luteoma® ’ and adrenal tumors” of otan. and inter 
stitial cell tumor' of testis -tcta Path et Microbiol Scandinav , 23 252-64, 1646 

* Meter R Tubulate (testicularei und solide Formen der tndreiblastoma'ovani und 

ihre Beriehung 2 ur t ermannhchung Beitr z Path Anat u^ allg Path 84 4S5-53t 
ItJO ’ ' ’ 

* Fnedman N B and Moore R A Tumors of the tteti= A report of 022 cases Mill 
tarv Surg 99 573-03 1046 
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necrosis or hemorrhage Mere obsen’-ed The cord, though somewhat thickened, 
and the epididymis were Mithin normal limits 
Microscopically, the sections showed a someM^hat thickened tunica vaginalis 
Immediately subjacent to the tunica albuginea some compressed tubules, other- 
Muse without note, were observed (fig 2, A) Occupying the place of the normal 
testicle M as a M ell-encapsulated tumor, partitioned mto lobules by fibrous con¬ 
nective tissue septa, and infiltrated vuth some lymphocj’ies, polymorphs and 
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Fig 3 predominantly tubular element is observed in this section of tumor 
B, higher magnification to show structure of tubules which are well demarcated bj base 
ment membrane 


eosinophil cells The stroma of the lobules was denselj’^ packed with round and 
polygonal cells, with a scant, lightly staining c3i;oplasm (fig 2 , B) The nuclei 
were roimd or oval, showed a fine granular chromatin netwmrk, and one or two 
small nucleoli IMitotic figures were observed occasionallj’' throughout A defi- 
mtely tubular pattern was present m some areas (fig 3 ) The tubules had a 
defimte basement membrane, and w ere hned bj’^ one or more la3mrs of cuboidal 
epithehal cells Sheddmg of epithehal cells mto the lumen of some of the tubules 
was noted A pale-stammg eosmophihc, amorphous matenal was occasionally 
present m the larger tubules While the stromal and tubular elements were 
distmct, gradations between the two were also seen, vnth arrangements of the 
cells mto cords and pseudo-tubules Leydig-hke cells wuth ^ acuoles or a foam3'- 
C3’toplasm were also present Frozen sections stnmed wuth Sudan 3 showed the 
presence of fat in the Le3dig cells 

Discussion 

The term, androblastoma was first introduced b3’' Tedum' for tumors of the 
testicle homologous to arrhenoblastomas (Me3er)= of the ovary According to 
Friedman and IMoore,’ the3^ constitute 0 4 per cent of testicular tumors The3'^ 
are tumors ongmatmg from a testicular blastema m which a differentiation 

' Tcilum, G Arrhenoblastoma—androblastoma, homologous ovarian and testicular 
tumors, including the so called ‘fiuteomas” and ‘adrenal tumors” of ovarj and inter 
stitial cell tumors of testis Acta Path et Microbiol Scandma\ , 23 252-64, 1946 

’Me^er R TubulSre (testiculare) und solidc Formen der Andreiblastoma ovarii und 
19M ^’^ermfinnlicbung Beitr z Path Anat ti z allg Path , 84 485-520, 

’Fnedman,n B and Moore, R A Tumors of the testis 4 report of 922 cases Mili- 
tan Surg 99 573-93, 1946 
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tendency m the direction of Sertoli nnd/or Le 3 dig cells mai take place' ' 
Accordingh, these tumors are classified histologicallj^ mto 1 ) tubular (tubular 
adenoma of Pick)®, 2) mixed, and 3) diffuse stromal tiTies The reader is referred 
to the excellent account of the histopathologj’’ of these timiors bj Dixon and 
IMoore ® 

To our knowledge onh' six diffuse and mixed androblastomas, three of Tei 
lum,' ■* and three of Freidman and jMoore,’ haie been reported, to which cases 
we are addmg a seienth The age incidence of the published cases laned from 
•4 to 52 3 ears Our case of an infant aged 3}^ months is the 3 oungest so far re¬ 
ported 

The nrrhenoblastomas of the oi 013 produce nnhzmg effects in females, w hile 
the homologous androblastomas in the male are sometimes associated with 
feminizing effects According to Teiluni,' ' ^ tins apparently paradoxical be- 
ha\ior depends on the predonunance of either hpoidal androgen-producing 
Le 3 dig cells (stromal element), 01 of esti ogen-producmg Sertoli cells (tubular 
epithelial element) Of the six reported cases referred to aboi e, 01113 one(Teiluni’s) 
was associated with hormonal effects, iiz , g 3 iiecomastia Our patient did not 
show au 3 ' signs of hormonal disturbance, though admittedly, hormonal assays 
were not performed 

None of the reported coses w as malignant, although as Dlxou and IMoore' point 
out, the possibility^ exists of malignant y anants of androblastoma as indicated 
by the not mfrequent occurrence of mahgnant arrhenoblastomas 


suMAuna 


The lustory’ and clinical pictuie of a case of androblastoma of the left testis 
m an infant 33>i months old are described The tumor piesented as a painless 
syyelling of the left side of the scrotum of 1 month’s duration prior to admission 
Signs of hormonal imbalance w ere absent 

A left orchiectomy was peifornied, the child remaining alne and well until 
the present time 

The gross and micioscopic findings aie described The tumor was of the mixed 
ty pe of androblastoma, w ith the presence of both tubular and diffuse stromal 
elements 

A brief comment is made on the reported cases of androblastoma in the litera¬ 
ture 


^ Teilum, G Estrogen producing Sertoli cell tumors (androblastoma tubulare lipo^es) 
of the human testis and ovar^ Homologous o\arian and testicular tumors Ill J 

Endocrinol , 9 301-lS, 1949 v * r> 

‘Pick, L Ueber Neubildungen am Gemtnie bei ZwiUern nebst Beitra^n wr Lebre 
von den Adenomen des Hodens und Eierstockes Arch f G^nlk , 76 191 199p 

* Dixon, F J and iMoore, R A Tumors of the male sex orgam, m Atlas of Tumor 
Pathology , Sect ^GII—Fasc 31b A 32, pp 120-126, Waslungton D C Armed Forces 
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EFFECTS OF L-THYROXESE AXD UOTHYROXIXE OX 
SFER^iLVrOGEXESIS 

EDMOXD J F\EEIS, PhF) wt) S^BIN' 'W COLTOX 

From the Fi^far IntUluU of Anatomy and Bwtooy, and The Farris Institute 
for Parenthood, Philadelphia, Pa 

lh\TOxme (3 5 3',5'-tettraiodotlijTomne) and bothjTonjne (3,5 3'-tniodo- 
thjTomne) are the active principles of the th\Toid hormone Liothj-romne is 
more actn e than thjTOvine m that a gi\ en dose has a more rapid onset of action 
and produces a greater nse m oxygen consumption However, the action of 
thvroxme is much more sustamed' 

Like the natural hormone, desiccated th\Toid or th\ roglobuhn, thjTOxine and 
hothjTonme ma\ be used for replacement therap\ of dimmished or absent 
thvroid function and thej- may be useful in a vanet\ of acute and chrome dis¬ 
orders mcludmg female infertihti The}' differ, however, m them effects on male 
mfertihtj desiccated thyroid and thimoglobuhn produce no sigmficant changes 
m semen while L-thimoxine and hothyromne may affect spermatogenesis - This 
report relates some of the different wa\ s in which L-th\-roxme and hothiTonme 
(cj-tomel) raa\ affect the semen of subfertde and relatn elv fertile men 

METHOD 


Tnenti-ax men with fertihti problems were selected at random for this 
e\ aluation Each man receu ed ta o or more semen anal} ses before bemg included 
m the group For each analysis, semen was collected after the patient had been 
abstment for at least 5 days The \ olume of ejaculate was measured and counts 
were made of the number and percentage of forward monng cells Xormal 
speed was considered to be an ai erage tmie of 0 7 to 1 2 seconds for 25 sperm 
to traiel I 20 mm (one square of an ervthrocvte chamber) A patient with a 
total count of more than ISa mithon actiie sperm was classed as highli fertile,’ 
between SO and 185 milhon was called relatii eh fertile, and fewer than SO mil¬ 
lion was called subfertUe ’ 

On the basis of these entena, 21 men m this senes were classed as subfertUe, 
file, relatueh fertile 

Fne relatiieh fertile men and mne subfertUe men receued L-th}-roxme and 
liothiTonine m separate tnals 5 to 6 months apart One subfertUe man recen ed 
onl} L-th}TOxme therap\ and 11 subfertUe men recened hothiTonme therapi 
The maximum doses of L-th}Toxine and hothiTomne used were approximately 
equualent in calongenic actmt} 

L-th\TO\me was gi\ en 0 1 mg daU\ for two weeks and 0 2 mg daUy for four 
nceks At the end of the six neeks, medication was stopped Semen anah-ses 


\ccepted for publication October 7, JiloT 

Thi<; stud\ was aidrf h\ a grant from the Samuel S Pels Fund and bi the thouchtful 
a?-ptance of Charles Pannenter PhD , Berner Vandenberg and Martin Samp-on^ 

New Wk ^ Pharmacological Basis of Therapeutics, 2nd edition 

■! <he treatment of stenhta 4nn Rev tied 7 QT-IOS iq=ifi 

\uthoA P’rj-, PmWems of the Male Palisades Park, X J xfe 
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were made after 2, 4, and G m eeks of medication and 2, G, and 10 m eeks after 
medication Mas stopped 

Liothyromne therapy was started at a daily dose of 5 meg, and increased at 
2-w'eek mteivals to 12 5 meg , 25 meg and 50 meg dailj”^ After two weeks on 
each dosage, semen anal^'^ses w ere made 


RESULTS 

L-thyroxine therapy Subfertile men As showm m figure 1, the 10 subfertile 
men who received L-thyro\me liad increases m the total number of sperm cells 
but marked decreases m the per cent of the cells w Inch w ere active and m the 
speed of their foiward movement 

Aftei therapy was discontinued the number of cells fell below pretreatment 
levels The speed of the sperm continued to show a marked depression and, m 5 
patients, all forw ard movement of the sperm ceased Ten w eeks after medication 
wms stopped, all factors returned to approximatelj-^ their pretreatment levels 

Relatively fertile men As shomi m figure 2, on L-thjuoxine therapy the 5 
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Fig 2 

relatn eh fertile men showed decreases m number and percentage of acti\ e 
cells Moreoi er, the speed of the acti\ e cells fell markedlj 

Two weeks after medication was stopped, there were decreases m the number 
of cells and in the percentage of actiie cells m the e 3 aculate The speed of the 
cells returned to control lecels Six weeks after medication was stopped the 
c olume of semen and the total number of cells increased be\ ond pretreatment 
lc\ els Howe\ er, there was no mcrease m the speed of the actn e cells B\ ten 
w eeks after medication was stopped, all factors had returned to approxmiately 
pretreatment le\els 

Ltolhyromnc Ihera-py Subfertile men As shown m figure 1, on the whole, the 
subfertilc men treated mth hothiTomne responded well at all doses of medica¬ 
tion Patients showed some mcrease m i olume of semen and m total number of 
cells Thee showed a marked mcrease m percentage of actiie cells but httle 
change in speed of actmtr 

I ourteen of the 20 subfertile men treated with hothiTomne showed mcreases 
in mimlx-r and speed of actii e cells en unproi ed sulficienth to be reclassed 
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were made after 2, 4, and 6 weeks of medication and 2, 6, and 10 weeks after 
medication w as stopped 

Lioth 3 Tonme therapy’- was started at a dail}”' dose of 5 meg, and increased at 
2-week intenals to 12 5 meg, 25 meg and 50 meg dailj’' After tno weeks on 
each dosage, semen anal 3 ’'ses were made 

RESULTS 

L-ihyroxine therapy Subfertde men As shown in figure 1, the 10 subfertile 
men who recen ed L-th 3 ’T 0 Nme had increases m the total number of sperm cells 
but marked decreases m the per cent of the cells which were active and m the 
speed of their fon\ ard moi ement 

After therap 3 '^ was discontinued the number of cells fell below pretreatment 
levels The speed of the sperm continued to show a marked depression and, m 5 
patients, all fon\ard movement of the sperm ceased Ten weeks after medication 
w as stopped, all factors returned to approNimatel 3 ’^ their pretreatment levels 

Relativeh’’ fertile men As shown in figure 2, on L-th 3 T 0 Nine therap 3 the 5 
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Fig 2 

relatn elj fertile men showed decreases in number and percentage of actir e 
cells Moreo\ er, the speed of the acti\ e cells fell markedh 

Two r\ eeks after medication r\ as stopped, there r\ ere decreases m the number 
of cells and in the percentage of actue cells m the ejaculate The speed of the 
cells returned to control le\el£ Six weeks after medication was stopped the 
\ olume of semen and the total number of cells mcreased be\ ond pretreatment 
le\ els Howe\ er, there w as no mcrease m the speed of the actu e cells ten 
w eeks after medication w as stopped, aU factors had returned to approxunatelj 
pretreatment le% els 

Liolhyromnc therapy Subfertilc men As shown in figure 1, on the whole, the 
subfcrtilc men treated wath liothjTomne responded w ell at all doses of medica¬ 
tion Patients showed some increase m r olume of semen and in total number of 
cells The% showed a marked mcrease m percentage of actne cells but httle 
change m speed of actmti 

Tourtcen of the 20 subfcrtile men treated wath hothanonme showed increases 
in nuinlier ind cjieed of actne cells seien improied sufficienth to be reclassed 
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Table 1 Comparisons of speed of spermatozoa in response to therapies 


MedicaUon 

Dail> Dose 

Axerage Speed of Sperm 
(seconds per 1/20 ram ) 

Change 

9 Subfertile Men 

Control 

_ 

1 3 

_ 

L thyToxine 

0 1 mg 

1 6 

0 3 seconds slower 


0 2 mg 

1 9 

0 6 seconds slower 

Liothyronine 

25 meg j 

1 3 

no change 

i 

50 meg 

12 

0 1 second faster 

5 Helutivelj Fertile Afen 

Control 

— 

1 2 

_ 

L thiroxine 

0 1 mg 

1 4 

0 2 seconds slower 


0 2 mg 

1 S 

0 6 seconds slower 

LiothjTonine 

25 meg 

1 2 

no change 


SO meg 

1 1 

0 1 second faster 


as relativelj' fertile and sei en impro\ ed to a lessei e'^tent The sperm counts of 
5 patients shoii ed no essential changes and those of one man were consistently 
M orse Wives of 5 patients became pregnant dunng the evaluation 

Relatn ely fertile men As shonn m figure 2, at all dosages of hothyromne the 
fii e relatn^ely fertile men had increased m the volume of their semen and m the 
number of active cells The total number of sperm cells and the speed of the 
actn e cells remained essentially unchanged 
Comparahve rcmlls There nere unportant differences m the responses to 
therapy mth L-thyro\ine and lioth 3 Tonme in the 14 patients v ho recen ed both 
medications As shomi m table 1, on L-thjTO\ine, the speed of the spermatozoa 
decreased considerably, on hothyromne, the speed of the cells did not change 
significantly^ Furthermore, the average percentage of active sperm in the ejacu¬ 
late V as increased to a greater extent by^ hothyTomne than by"^ L-thyroxme In 
the subfertile men, on 0 2 mg of L-thyTO\me the average percentage of active 
sperm decreased by 12 1 per cent from pretherapy levels, on 50 meg of hothyTO- 
nine the percentage of active sperm increased by 2 9 per cent In the relatively 
fertile men, there nas a decrease of 7 5 per cent on 0 2 mg of L-thyroxine and 
a decrease of 1 3 per cent on 50 meg of hothyo-omne 


DISCUSSION 


The results of this mvestigation are mterestmg because they show that directly 
or indirectly the thyroid hormonal factors have a profound effect upon spermato¬ 
genesis The results shon too that the nature of the effect depends upon the 
thyroid factor involved—L-thyroxine, or hothyromne 

Differences m action between hothyromne and thyroid hormone fame often 
been noted^ ^ and vanous mvestigators haim foimd that patients refractoiy to 


^Selenkow, H A and Aaper, S P The effect. ven«s of trigdoth^^n-neor^t^^^^ 

administered orallj m the treatment of mj-xedema J Clin Endocnnoi a. etao , id 
^»Sburn. C M, AfeConahej, W At and associates Calor.gen.c effects of single 
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desiccated thyroid and other thjTOid products maj respond to therapy mth 
hothiTomne« ® In this eialuation, the differences in action were staking 
therapj nath L-thjTovuie decreased sperm motdity and in some cases destroj^ed 
it completely, m contrast, therapy uath hothjuonme increased potential fertdity 
bj increasing the number of actn e sperm mthout decreasing the speed of their 
mo\ ement 

A discussion of the manj and mi olved relations m the endocmie sj^stem 
through iihich these differences m effect upon spermatogenesis maj" be produced 
is bei ond the scope of this paper It is apparent, hon ei er, that a great deal of 
research remams to be done before iie can offer sound endocnne aid to the sub- 
fertile or relatii ely fertile male 

EUMMARl AND CONCLUSIONS 

File relatively fertde men and 21 subfertile men iiere treated in this eialua- 
tion of L-thiuoAme and hothiuonine (cidoniel) The maximum dosage of L- 
thjToxine n as 0 2 mg dadj and of hothj ronine n as 50 meg dad}' These doses 
are approximately eqmi alent on the basis of calongemc actmty Semen analyses 
showed that the subfertile and relatnely fertde men who recened L-th}UO\me 
had decreases in the percentage of actn e cells m the ejaculate and marked de¬ 
creases in the speed of the cells After L-th}ro\me therapy was discontmued, 
the sperm of half the subfertile men temporardy lost all forward movement 
It took about 10 weeks before actmty was recoiered Sperm of relatnely fertde 
men also decreased in actnnty when L-th}Toxme therapy was stopped, but re- 
co\ ered more rapidly 

Subfertile and relatn el} fertde men who received both} ronine therapy showed 
increases m the number of cells and in the percentage of actne cells in their 
ejaculate The speed of the cells was unchanged m the relatively fertde and 
subfertile men Sei en of the subfertile men (35 per cent) improved sufficiently 
to be reclassed as relatn el} fertde Secen others miproied to a lesser extent, 
fi\ e show ed no change, and one was consistently w orse Wii es of five subfertde 
men became pregnant dunng the test of hoth}'romne therapy 

Companson of the effects of L-th}’Toxme and hoth}Tonine in equivalent doses 
and 111 the same subfertde and relatn el} fertde men re\ ealed that patients had 
a marked depression m the speed of spermatozoa w hen treated wnth L-thyroxine 
and cither had no change or improced when treated wnth hothyronme 

In this ei aluation, L-th} roxme appeared to hinder the chances for conception 
while liothironine mai haie enhanced them 


am'ln°c 3 tig'’'M “"'1 lth^ roxme m m\ xedematous person J 

Me*^7ir’lWl of I tn^odoth^ronlne J C)m Endocrinol 

n ^ n " . Rail, J E , Pearson, O H , Robbins, J Poppell, H F and West C 

nnxid^ma Am J° "mVc , Mg'-IW? metabolic effects in liuilian 

patients, ^ prc^iminara mporf A , insufficient 
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In 1951, Gross and Pitt-Rners isolated a substance from the plasma of nor¬ 
mal and h^’perthjTOid patients that nas not present in the plamia of hj’po- 
thjToid patients In 1952 the substance was identified as 3,5,3' L-truodothjTO 
nine (hoth 3 Toniue) In chemical structure hoth 3 Tomne differs from L-th3T0\3ne 
b 3 ' the absence of one iodine atom It has been suggested that hoth 3 Tomne nia 3 ' 
be the ultimate fh 3 Toid hormone, and that L-th 3 TO'ane becomes effectne at 
the cellular le\ el through de-iodination to the hoth3Tonine form ’ - 

Although lioth 3 Tonine is related to th 3 TO\ine, it has somewhat different 
biological effects It is considerabl 3 more acti\ e and has a faster onset and cut¬ 
off of acti'\nt 3 For this reason, the dosage of hoth 3 Tonine can readil 3 be ad¬ 
justed and therap 3 ' can be discontinued without the tapenng-off penod re- 
qmred b 3 ' th 3 ’T 0 id hormones The drug has been used successfull 3 ’' for treatmg 
a number of disorders mcludmg h 3 'poth 3 TOidism and simple (non-toKic) goiter ’ '* 
Recentl 3 ’’, Fams® reported that hothiTomne increased the number and speed 
of spermatoza in subfertde men His findings on 16 patients prompted this m- 
lestigation m a larger senes to eialuate hoth3Tonme therap3’’ for impro\ing 
male fertiht 3 


STLDl 


Fort 3 -fi\e men who were shown b 3 ' semen anal 3 ses to be ohgospermic were 
treated with hoth 3 Tomne Semen anal 3 ’'ses showed all patients were deficient 
in number or speed of spermatozoa 

In determining the number of spermatoza in the ejaculate, onl 3 hiing, actn e 
cells with good forward motiht 3 were counted Patients with fewer than 80 
mdhon spermatozoa in their entire ejaculate were arbitranR’' considered sub- 
fertile, those with 80 to 185 million were considered relatii eR fertile, and those 
with more than 185 million were considered highly fertile ' 

Speed of spermatozoa w as calculated using the techmques suggested b 3 '’ Han ej" 
and Jackson* and improied upon b} Fams * Xorraal speed was taken to be 
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Table 1 EfitcU ot holhjromm thcrapv upon men treated for dedaenacs in loth number 

and fpced of spermatozoa __ 


PiUtaU 

Kcater of Sr^matosoa 
^ nBhoits') 

Speed of Socrnaloroa* 

1 tiXa «eoTwi5- 0 0 lasa.) 

i 

j C<Kjmierit5 

BcioTt ihtixTv j \flc-tJ:enpv Before therapv 1 

Kfter therapy 


(Patients 

unproved in 

both number and speed of spermatozoa) 



3S2 

1 

_ i 

11 

highl\ fertile 

o 

41 

lOS 

2 9 1 

1 3 

highh fertile 

3 

7S 

311 

’ 2 9 

1 0 

conception 


31 

277 

2 4 

1 0 

' conception 

- 

1 39 

107 

1 0 j 

1 2 

relativelj fertile 

6 

53 

1 132 

, 23 1 

1 2 

' relativeh fertile 


s 

133 

1 S 1 

1 3 

1 conception 

s 

s 

12S 

2 0 1 

1 2 

' conception 

Q 

49 

74 

2 7 1 

1 6 

^ conception 

10 

37 

SS 

2 4 1 

1 0 

conception 

11 

1 0 

22 

— 1 

1 4 


12 

7 

17 

1 — 1 



13 

5 

17 

— 

1 3 4 


U 

IS 

30 

— 

1 

1 

( 


(Patients 

improved m 

either number or speed of spermatozoa) 

15 

' 23 

' 110 

1 5 

1 5 

' conception 

16 

' 66 

1S6 

' 4 o 

4 5 

1 

17 


29 

, 20 

1 2 0 


IS 

\ o 

15 

— 

— 

, 

19 

5 

' 15 

1 9 

1 ^ ® 

' 

20 

19 

22 

— 

2 4 


21 

^5 

1 43 

1 3 

' 11 


22 

32 

I 

1 1 6 

1 ^ ^ 


23 

20 

I 13 

1 S 

1 3 

1 

24 

27 

20 

— 

1 6 


(Patients unaffected by therapv) 

25 

16 

J 

1 11 

_ 

_ 


26 

4 

4 

i 

1 — 


27 

, 0 

0 


1 — 


2^ 

1 

11 

1 - 

1 - 


(Patients adierseb affected bv therapvj 

20 

71 

49 

1 5 

1 1 5 

i 

30 

11 

2 

1 1 4 

! 2 6 

1 

31 

46 

s 

1 7 

! 1 9 


32 

42 

13 

1 S 

2 6 

i 

• (- 

) means fewer than 25 moving spermatozoa per 0 05 mm 


an o.\ erage tune of from 0 7 to 1 ^ seconds for 25 or more forward moving sper¬ 
matozoa to cross one square (0 05 mm ) of an ertihroevte chamber 
Thirti -two patients had deficiencies m both number and speed of sperma¬ 
tozoa These patients had fewer than SO milhon aebte cells with an avera-e 
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In 1951, Gloss and Pitt-Rners isolated a substance fiom the plasma of nor¬ 
mal and hyperthj^roid patients that uas not piesent m the plasma of h 3 T)o- 
th 3 ’T 0 id patients In 1952 the substance was identified as 3,5,3' L-tniodoth 3 To 
lune (hoth 3 'ronine) In chemical structure hoth 3 Uonine differs from L-th 3 UO\ine 
b 3 '' the absence of one iodine atom It has been suggested that hotlHuomne ma 3 ' 
be the ultimate th 3 noid hoimone, and that L-th 3 ’'roxine becomes effectne at 
the cellulai level thiough de-iodmation to the hoth 3 Tomne form ' " 

Although hothyionme is related to th 3 To\me, it has somewhat different 
biological effects It is considerabl 3 '' moie active and has a fastei onset and cut¬ 
off of actiMt 3 ’’ For this reason, the dosage of hoth 3 Tomne can readil 3 ’' be ad¬ 
justed and therap 3 ’’ can be discontinued wnthout the tapeimg-off penod re¬ 
quired b 3 ' th 3 TOid hoimones The drug has been used successful^’' for treatmg 
a number of disorders including h 3 q)oth 3 Toidism and smiple (non-toxic) goiter ’ ^ 
Recentl 3 ’', Farns® repotted that lioth 3 romne increased the number and speed 
of spemiatoza in subfertile men His findings on 16 patients prompted this in¬ 
vestigation m a larger senes to eialuatc hotlHuomne themp 3 '' for improiing 
male fertiht 3 '' 


STUD! 


Fort 3 ’'-fi\e men who weie shown bv semen nnab’ses to be ohgospermic were 
treated with hoth 3 Tonnie Semen analyses showed all patients were deficient 
in number or speed of spermatozoa 

In determimng the number of speimatoza m the ejaculate, onl 3 '' hMng, active 
cells with good forwaid motiht 3 ’' were counted Patients with fewer than SO 
million spermatozoa m their entire ejaculate were arbitranl 3 ’' considered sub- 
feitile, those with 80 to 185 milhon were considered relatneR’' fertile, and those 
with more than 185 nulhon were considered lughl 3 ^fertile * ’’ 

Speed of spermatozoa w as calculated using the techniques suggested b 3 ' Hanmj’ 
and Jackson® and improved upon by Farns ' Noiiaal speed was taken to be 
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unprove the speed of their spermatozoa Si\ faded to benefit—shomng no appre¬ 
ciable increase or a slight decrease 

Although all 45 patients nere classed as subfertile before therapJ^ 12 men 
improved sufficiently to be reclassed as relatn ely fertile, and 6 men improved 
to the extent that they could be called highly fertile Conceptions w ere reported 
among the mves of 8 of the 18 fertile men On the basis of semen analj'^ses it 
vas not possible to differentiate between the men whose wives became pregnant 
and those whose wives did not 

There was no detectable correlation between duiation of hothjTonme therapy 
and the therapeutic lesponses Most patients responded to a dady dose of 12 5 
meg or 15 meg (the maximum dose gix'en) In only one case did therapy pro¬ 
duce any untoward effect This consisted of increased pulse rate associated 
with sjTnptoms of nenmusness which subsided when the drug was discontinued 

DISCUSSIOA 

It IS exceedingly difficult to judge the value of therapy for improxung male 
fertilitj because there are many factors ivhich must be considered At the veiy 
least, a therapy for treating ohgospemiic patients should increase both the 
total number and the motdity of the spermatozoa A therapy which increases 
the number of cells per cubic centimeter bj' reducing the quantity of the ejac¬ 
ulate 15 of doubtful xalue Also doubtful is a therapy which increases actmty 
of the cells but decreases their number For these reasons, m this evaluation of 
liothyronine, therapeutic efficacy w'as judged by changes m the number of 
normal forward moiing spermatozoa m the entire ejaculate and bj’" changes 
in the average speed of the spermatozoa 
Using these entena, the majonty (G9 per cent) of subfertile, ohgospermic 
men were benefited by hothjTonine therapj’’ Tins finding supports that of 
Farns^ that hothjTonine appears of value m treating subfertile men In some 
patients, however, the value of the increases m number and speed of spermatozoa 
was questionable Patient 11 (table 1), for example, improved from no actii’^e 
spermatozoa with forw^ard motihty before therapy to 22 milhon active sperma¬ 
tozoa with an ai erage speed of 1 4 seconds/0 05 mm after therapy The improve¬ 
ment IS miportant, but the patient must stiU be considered subfertde based 
on the entena used by our group It is entirelj' possible howeier, that with 
contmued treatment, and with doses of hothyromne higher than 15 meg, 
patient number 11, and the others who showed suboptimal responses, might 
have improved to the ex'tent of becoming fertile Even on small doses of lio- 
thjTonine, 18 subfertile patients became relativelj^ fertile and even hiahlv 
fertile ^ 


SUMJLVRA AAD COXCMJSIOXS 

Fortj-fi\c subfertile, ohgospermic men were treated with hothjTonine (cy- 
tomel) for from 3 to 26 weeks The maximum dose giien was 15 meg daily 
Alniost 70 per cent of the men showed increases m the number of spermatozoa 
in their entire ejaculate, in the speed of the spermatozoa, or in both number 
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Table 2 Effects of holhyronxne therapy xtpon men treated for deficiencies in either nuxnher or 

speed of spermatozoa 


Patients 

as umber of Spermatozoa 
(in millions) 

Speed of Spermatozoa* 

(in seconds/O 05 mm ) 

Comments 

Before therap> 

After therapy 

1 Before thcrapj 

j After therap> 

(Patients treated for deficiencies in number) 

33 

40 

115 

1 2 

11 

Relativelj fertile 

34 

43 

83 

1 1 

11 

Relative!} fertile 

35 

25 

113 

1 2 

1 6 

Relatnely fertile? 

36 

70 

112 

1 1 j 

1 6 j 

Relati\e!'\ fertile? 

37 

28 

32 

0 9 

1 3 


38 

3 

3 

1 0 

— 


36 

31 1 

23 

1 1 I 

1 7 


40 

41 

25 

i 1 1 

1 4 


41 

75 

45 

12 

1 5 

i 

42 

25 

10 

1 



(Patients treated for deficiencies in speed) 

43 

92 

372 

2 5 

1 1 

Highl} fertile 

44 

95 

181 

2 8 

1 3 

Conception 

45 

87 

79 

1 4 

1 0 

Relatnel} fertile 


* (—) means fe^'er than 25 moving spermatozoa per 0 05 mm 


speed of less than 1 2 seconds/0 05 mm Thirteen patients had deficiencies m 
either numbei oi speed of spermatozoa (tables 1 and 2) All 45 patients 
n ere classed as subfertile 

Patients nere treated with liothyromne for from 3 to 26 weeks IMedication 
was begun as one 5 meg tablet each day and, depending upon the indmdual s 
response, was increased gradually to a maximum of 15 meg dailj'^ 

Semen analyses were made on all patients before therapy and then penod- 
icaUy as long as medication was given Each analj^sis was made after the pa¬ 
tient had been abstinent for 5 daj’^s 

At each nsit, patients were questioned about side effects, and changes m 
their semen weie noted A significant change in semen was considered to be 
an increase or decrease of 10 million or more in number of spermatozoa or o 
0 1 second/0 05 mm or more in speed of spermatozoa 


RESULTS 


As shown in table 1, 24 of the 32 men treated for deficiencies m both number 
and speed of spermatozoa nnpro\ed under therapy Fourteen of these men 
unproved in both factors, while 10 men improved m one factor wnth no significant 
change in the other Four men showed no agmficant change m either number 

or speed of spermatozoa, 4 men showed a decrease 
As showm in table 2, 13 men were treated foi deficiencies in either number 
or speed of spermatozoa Therapy benefited 4 patients who were treated to 
improve the number of their spermatozoa and 3 patients who were treated to 
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RETROPUBIC BIOPSY OP THE PROSTATE 

D A CULP, R H FLOCKS asu J R PORTO 
From (he Deparlment of Urology, Slate Lanersily of lova, loxca CUy, loxca 

Since prostatic calculi and inflammatoi^ lesions of the prostate maj simulate 
the rectal palpatorj^ charactenstics of carcinoma of the prostate, it is usually 
necessai^ to obtain a biopsj of the gland before proper therapj can be mstituted 
Se\ eral methods hai e been densed wherebj representatn e pieces of tissue can be 
removed for microscopic examination (fig 1) Each of these techniques has ad- 



TRANSURETHRAL BIOPSY TRANSRECTAl BK)PSY 


Fig 1 


xantages and chsadx antages which render them more or less apphcable under 
certain conditions (table 1) In order to understand the need for retropubic biopsy 
of the prostate, a distinction betw een total and radical prostatectomy must be 
made A total prostatectomx connotes excision of the prostate and seminal 
X esicles and can be accomphshed bx either a penneal or retropubic ex^posure 
Radical prostatectomj, on the other hand, includes an excision of the regional 
Ix-mphatic channels and Ix-mph nodes along xnth the prostate and =eminal 


Read at annual meeting of North Central Section of tmencan Urolomcal 4s=ocmtion 
Xfaekinac Island, Mich , August 20-31, 1957 association, 
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and speed Eighteen men impro^ ed markedly under hothj’Tonine therapy and 
could be reclassified as relatnel}’- fertile or even highly fertile Wives of 8 of 
these 18 men conceived 

There vas no detectable correlation between the duration of therapj^ and 
the therapeutic responses Onlj’- one of the men leported undesirable effects 

The good responses obsen^ed in this climcal evaluation of hothjTonme therapy 
to improve male fertihty suggest that this use of the drug deserves further 
research 

Jj27 N Hillside, Wichita, Kans 
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Proslotic Biopjy silf 

copsular a 


Fiq 3 

w all ^\^th a sharp pointed heniostat (fig 3) With this fascia opened, the rectum is 
easily identified as a soft bulgmg structure ljung deep to the more compact, firm 
prostate By blunt dissection with the finger, the prostate is separated from the 
rectum utilizing the clea\age plane between the layers of Denomulliers’ fascia 
After this has been accomplished bilaterallj, the entire postenor surface of the 
prostate is freed from the rectum so that the prostate remains attached onl}’^ to 
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TaBLlB 1 


Tj'pe of Biopjj 

Ad\antage3 

DisadvanUgei 

Perineal needle 

No incision 

Alinor procedure 

Ear}} ambulation 

No interference with subsequent 
procedures 

Negative result meaningless— 
75% accuracx 

Small sized pieces of tissue dif 
ficult to examine 

Hematuria —rare 

Open perineal 

1 

1 

Large, easj to examine specimen 

Accurate identification of sus¬ 
picious area 

Routine biopsj of posterior lobe 
when performing perineal 
partial prostntectom 3 

Proceed immediatelj with total 
prostatectomj if positive diag 
nosis IS established 

If permanent sections are neees 
sarj, a second operative 
procedure is required 

Difficulty in placing the patient 

i 

Transurethral 

Relief of bladder neck obstruc¬ 
tion at same time 

Poor approach to carcinoma which 
generallj arises in posterior lobe 

Tranareotal— 
needle 

Easj direct access to suspicious 
area 

IMinor procedure 

No incision 

Earh ambulation 

Does not interfere with subse 
quent procedures 

Prostatitis 

Hematuria—rare 


vesicles and can only be accomplished b}'' a retropubic exposure Under these 
conditions it nould be necessao"^ to subject the patient to either tvo separate 
operative procedures or considerablj’’ prolonged single procedure because of the 
necessitj'' of changing the patient’s position on the operating room table after the 
biopsy Therefoie, a technique to obtain an adequate biopsy foi frozen section by 
the retropubic approach was devised 

TECHMQUE 

The prostate gland is exposed through a cun’^ed, lower abdominal incision 
which IS earned through the fascia and libers of the rectus muscle If the ab¬ 
dominal w all IS thick and the peh is deep, additional exposure can be obtained by 
mcismg the lateral abdommal muscles After the lateral periprostatic and 
retropubic areas ha\e been developed by sweeping away the areolar and fatty 
tissue, the endopelvic fascia which passes over the prostate to the lateral pelvic 
w aUs IS identified (fig 2) In order to avoid the lateral prostatic i enous plexis the 
fascia IS opened midw ay betw een the lateral border of the prostate an pe \ ic 
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Fig 6 


the membranous urethra at its apex and the bladder neck at its base With aid of 
retractors to depress the rectum, and traction on the lateral border of the prostate 
the posterior surface can be rotated mto tnew first on one side and then on the 
other (fig 4, J.) Adequate sections of tissue can then be remoted from any 
desued pomt (fig 4, B and 5) 

While the pathologist exammes the tissue by frozen section, the mtemal iliac, 
external iliac and penaortic lymphatic channels and hunph nodes are msi>ected 
for gross neoplastic m\ asion. Dependmg upon the pathologist’s report and the 
extent of the lesion, one can then proceed inth whatever procedure is mdicated 

If the microscopic examination of the excised tissue reieals no endence of 
neoplastic change, the site of the biop^ is closed with several mterrupted sutures 
of size 1 chromic catgut (fig 6) Drams are placed m the penprostatic areas and 
the wound is closed by re-approximatmg the fibers and fascia of the abdominal 
musculature with mterrupted size 1 chromic catgut, the subcutaneous tissue with 
plam 0 catgut and the skm with 000 silk sutures 

SCXtXlABT 

A techmque for retropubic biopsv of the prostate gland has been presented 
which exposes the entire posterior surface of the prostate and permits biopsy of 
any desired site 
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CHROjMOSOJMAL sex determixation of the prostate 


HAROLD G KUDISH and HARRY M BAUER 

From the Department of Urology and Division of Laboratories, Cedars of Lebanon Hospital, 

Los Angeles, Calif 

It IS the puipose of this papei to present data on the incidence of se\ chro 
matin m epithelium of prostatic h 3 'perplasia and piostatic cancer There is a sex 
difference in the structure of the nucleus, based on the more conspicuous sex 
chromatin of the female, present in all tj'pes of cells This sex diffeience in 
nuclear morphology’' rvas first described by Barr and Bertram* and has subse¬ 
quently’ been mtensi^ ely’ in\ estigated - * On the basis of present information 
it IS assumed that the t\\ o X chromosomes in female cells fuse to foim a single 
mass of sex chiomatin nhich is sufficiently’ large and morphologically’ typical 
to be distingmshed fiom the more generalized particulate chromatin The sex 
chromatin measures 0 7 to 1 2 microns, appearing as a dense planocom ex mass 
adhering to the mnei surface of the nuclear membrane In some nuclei sax 
chiomatin is disc-shaped or triangular wath the base of the triangle apphed to 
the nuclear membrane (fig 1, A) The sex chiomatin is Feulgen-positne and has 
a strong affinity’ for methy’l green by’ y’litue of its high concentration of DXA 
A mass of sex chiomatin can be identified in approxmiately’ three-fourths of 
all nuclei m fiye micion sections of female tissue, the range being 52-89 per 
cent ’ Cells in smeam of oral mucosa and peripheral blood possess a somen hat 
different, though characteristic, incidence of sex chromatin ‘' 

A chromatin mass morphologically’ lesembhng the sex chromatin of females 
has been found in up to 21 per cent of male nuclei The ay’eiage incidence for 
y’anous tissues is less than 10 per cent The broad range between the upper 
limit recorded foi males and the loner hmit recorded for females serves to elimi¬ 
nate any’ difficulty’ in ascertainmg the sex of the tissue In fiy e cases studied by 
Moore and Barr’ the incidence of sex chromatin in normal prostatic glandular 
epithelium ranged from 3-14 per cent mth an a\ erage of 8 pei cent Three 
cases of prostatic hy’perplasia stuched by’ these same authors shoned a 6 pei cent 
a\ erage incidence of sex chromatiu ® Studies of tumois and hy’perplasias demon- 
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10 per cent as female “ This simple but important difference in critena is alone 
sufficient to explain their results 


SCMaURP 

The nuclear morphologj' of prostatic epithehum was studied in 125 cases 
of bemgn hj^ierplasia and 50 cases of adenocarcinoma The mcidence of sex 
chromatm was wathin the accepted male range m all cases 

Xo significant difference m the incidence of sex chromatin was found m the 
two groups 

Xo basis for the concept of tumor contrasex in the prostate was found 

This stud}^ emphasizes the importance of adhenng to established cntena for 
sex determmation 

Ifio North Ro3i)iiry Drive, Beverly Hilh, Cahf 
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stained unth hem‘ito\ 3 din and eosin \i ere examined under oil immersion PZ 970) 
Prenous expenence inth a -mde i anetj-- of tissues b}" one of us (H ]\I B ) has estab¬ 
lished the 1 aliditj’’ of this method Sei enty-eight cases u ere eliminated because 
sections faded to meet techmcal requirements for fine nuclear details P 3 ']uiosis, 
h 3 qDerchromatism, clumped chromatin and oierstaining nere the grounds for 
rejection For the most part this i\as due to artefacts of cautenzation in trans- 
urethrall 3 ’^ resected matenal 

RESULTS 

In the 175 cases compnsmg the final stud 3 ^ there nere 125 cases of h 3 per- 
plasia and 50 cases of carcmoma The incidence of nuclear sex chromatin was 
comparable m the tno groups (table 1) The figures ranged from 0-11 per cent 
with an ai erage of 3 7 per cent m h 3 'perplasia, and from 0-15 per cent uith an 
average of 3 2 per cent in prostatic cancer In both groups the mcidence of sex 
chromatin is charactenstic of the male sex 


DISCUSSION' 

This stud 3 ’’ contradicts the prenousl 3 ' mentioned v ork of Coutts, et al The 
ex-planation for this contradiction is found in the cntena for sex differentiation 
(fig 2) iMoore and Bair’ ’ found a range of sex chromatin in male tissues from 
1-21 per cent vnth an ai eiage of 74 per cent On the other hand, the mcidence 
of sex chromatin in females ranged from 52-89 per cent with an average of 
approxmiatel 3 ’’ 75 per cent It is apparent that there is a large intermediate 
range between 21 per cent and 52 per cent It is sigmficant that in a studj^ of 
adequate matenal counts in this intermediate range are not encountered ’ * 
Coutts and his co-w orkers ignore this broad range The 3 ’^ arbitranl 3 ’' regard an 
incidence of less than 10 per cent as mdicatn e of male sex, and an 3 i;hing above 


Table 1 Incidence of nuclear sex chromatin in epithelium of prostate 


Tj’pe of Tissue 

lUnge 

A\ eraee 


H 3 'perplasia, 125 cases 

Carcinoma, 50 cases 

0-11% 

0-15% 

3 7% 

3 2% 
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Fig 2 Incidence of nuclear sex chromatin in general tissues and in prostatic epithelium 
to illustrate cntena for sex determination 
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heart infusiou blood brotb rvas also inoculated The onginal unne rvas also 
incubated In case no grondb rvas obtained from the cultures, the incubated 
unne i\as plated again on the media mentioned Xo\obiocin nas then adnun- 
istered m 500 mg doses, four times dailv after meals, on a full stomach, for a 
maAuuum of ten daj-s The dnig n as ne\ er gi\ en on an empta stomach Probabh 
tbs IS the reason ■^•h^ these patients did not har e man\ gastrointestinal side 
effects Ten patients recened 250 mg four times dailj- but the results Mere not 
as good as Math 500 mg four times dailv 

In 10 patients, dailv blood serum le\els Mrere measured from the second to the 
fifth daj In other patients, blood le\ els m ere detemuned either on the second 
or third daj of chemotherap^ Blood counts, unne exannnations and blood 
urea detemunations Mrere performed on patients Mho had eleaated levels of 
blood urea mtrogen Routine unne cultures M-ere taken foUoMang the treatment 
or discharge of the patients All patients Mere carefullj checked for gastrom- 
testinal disturbances, skin rashes and other toxic manifestations There vrere 40 
males and 20 females, and their ages ranged from 4 months to 90 a ears Onlj 
tiro children M'ere mcluded m this senes hlanv a aneties of genitounnarv con- 
dibons arere represented 

Practicalla aU patients had had preaaous antibiotic or ehemotherapv, but had 
failed to respond Alana had other therapeutic agents admimstered foUoanng 
failure of noa obiocm 

The number of orgamsms obtamed before therapa ranged from one to four 
tiTies, and the post treatment cultures ranged from no groarth to fiae trpes of 
micro-orgamsms 

Table 1 shoMs m tabular form the imtials, imit number, sex, age, chmcal 
diagnosis, dose of noa obiocm culture of the unne before therap;\, culture of 
urme after therapv and blood noa obiocm lea el in 60 patients treated anth this 
drug 

Table 2 shears the effect of noa obiocm therapa on cultures obtamed before 
and after treatment There arere IS patients arho had A aerogenes in their unne 
before treatment, and 21 patients had positiae cultures after treatment Fiae 
of the 18 cases sheared no A aerogenes m their unne foUoMang the treatment 
On the other hand, S patients arho did not have A aerogenes on adnussion 
shoared positia e unne cultures for this orgamsm folloMing noa obiocm treatment 
Apparentla thea maa haa e acqmred this orgamsm later on, or old infections maj 
haae relapsed There arere also 29 cultures of Streptococcus faecahs before and 
13 after treatment Three patients had no groarth of orgamsms on culture ba 
the time thea aaere adnutted to the hospital, but folloMang treatment, their 
urme cultures arere found to be positiae In 11 of 60 cases, the unne aras free of 
nucro-orgamsms folloaniig treatment These mcluded one each of E cob and 
A aerogenes three of S faecahs and diphtheroids, four of B proteus and fiae 
of AI pa ogenes aureus 

In acute uniiara tract infections, the cntenon of cure is a era* sminle but 
chrome infections anth surgical complications such as calculus disease stnrt 
ha-pertropha of the prostate, carcinoma, ha dronephrosis etc, the entenon^^^f 
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THE PLACE OF NOVOBIOCIN IN GENITOURINARY 
TRACT INFECTIONS 

HARRY SENECA, JOHN K LATTBIER and ANASTASIA JOHNSON 

From the Sqmcr Urological Clime, Presbyterian Hospital and the College of Physicians and 
Surgeons, Columbia Uniiersily, New Yorf, N 

No\ obiocm (cathoin 3 ’’cin JMerck, aJbam 3 'cm Upjolin) is a relativel} noato'ac 
antibiotic, isolated bj" Smith and associates^ from Streptom 3 "ces mveus and b 3 " 
Walhck and associates' from Streptom 3 ’’ces spheroides in 1956 Although their 
endproducts (novobiocm) are identical, novobiocin is apparentl 3 ^ produced 63 ^ 
tn o different species of streptom 3 ’-ces 

This drug belongs to the er 3 'throm 3 ’'cm-carbom 3 cm- oleandom 3 ^cin group and 
IS effective pi’imanJ 3 '’ against a gram-positii''e spectrum of orgamsms Gram- 
positiie bactena are inhibited m concentrations belon 25 ug/ml nhile most 
Gram-negative bacteria require up to 100 ug/ml ^ The sensitmty range of 
Aerobacter aerogenes has been reported to be 12 5-100 ug/ml, Salmonella genus 
25-100 ug/ml, Eschenchia coh 12 5-100 ug/ml, Proteus 12 5-100 ug/ml, Pseu¬ 
domonas aeruginosa 100 ug/ml, aerobic spore formers 1 25-5 ug/ml. Strepto¬ 
coccus mndans and Streptococcus faecahs 6 25-100 ug/ml. Streptococcus 
P 3 'ogenes 0 0625-25 ug/ml, ALcrococcus p 3 ’'ogenes aureus 0 078-0 3125 ug/ml, 
cor 3 mebactena 0 039-50 ug/ml and pneumococci 0 039-0 625 ug/ml ’ ' 

In mouse studies, noi obiocm was tested agamst mtrapentoneal mjections mth 
AI p 3 ’'ogenes aureus, S P 3 0 genes, D pneumomae, P multocida, P milgans, 
P aeruginosa, S t 3 Tihi as n ell as against an mtranasal infection mth Hemophilus 
influensae Intrapentoneal, intramuscular and oral therap 3 ’’ mth novobiocm 
protected the infected nuce at nonlethal concentrations agamst all except P 
aerugmosa and S t 3 q 3 hi' With these generahzations m mmd, a group of 00 
patients were treated at the Sqmer Urological Chmc at the Columbia-Presb 3 'tenan 
Aledical Center dunng 1956 


METHODS Aim PHOCEDUBE 

Before 003 ’- medication nas admimstered to the patients, a cathetenzed 
specimen of urme n as obtamed for bactenological stud 3 ^ The urme n as plated 
on E M B , bram heart infusion blood agar and Simon’s citrate plates Bram 
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Table 1 Continued 
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cure becomes h 3 T)othetical nther than practical For the purpose of this paper, 
negative unne culture is the practical and objectn e method of determining the 
efficac 3 ^ of novobiocm In the case of impro\ ement, n e hai e in mmd multiple 
bacterial infections in a patient before treatment With novobiocin therap 3 , 
noi obiocm sensitnm bactena are killed, although the unne stiU shons the growth 


Table 1 The effect of noiohiocin medtcalton on 60 patients suffering genitourinary tract 

infections 
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B proteus, G 

B proteus, G 





hj droureter 

\8 

tetragenes, 

A aerogenes 

tetragenes 


B S 

0472S9 

72 

hi 

Chrome cj-sti 

(500\4) 

A aerogenes. 

A aerogenes 

6 





tis 

\7 

Strep non- 
hemolj'tic, 
hi PJ ogenes 









aureus 


14 

A L C 

6730S1 

13 

hi 

Torsion of 

(500\4) 

B aeruginosa. 

hi PJ ogenes 





testicle 

\7 

B proteus, 

aureus, G 








G tetra¬ 
genes, hi 

P 3 ogenes 

aureus 

tetragenes 

9 

C M 

101730 

20 

F 

Abscess of left 

(500\4) 

P aeruginosa. 

P aeruginosa, 





kidnei 

\-9 

B proteus. 

B proteus. 








Streptococ- 

Strep non- 








cus faecaJis 

hemolj'tic 

74 

T D 

697704 

75 

hi 

B P H 

(500\4) 

hi pi ogenes 

A aerogenes 






\6 

aureus, G 









tetragenes, 

diphthe 

roids 
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Table 1 Conlinucd 



Unit 

Number 








\ime 

Age 

Sei 

Dia^osis 

Treatment 

Culture Before 
Treatment 

Culture After 
Treatment 

mum 

Blood 

Lc\cl 










U[/ml 

H jMac 

256426 

90 

M 

B P H 

(500\4) 

B proteus, S 

P aeruginosa. 

2 






\15 

faecalis 

A aero- 









genes, Strep 
non-hemo- 









hiiic 


S P 

249571 

71 

U 

Unnan reten- 

(500\4) 

AI pj ogenes 

B proteus 

120 

W S 




tion 

\6 

aureus, para 
colon, Strep 
non hemo- 
Ij^tic 



76270S 

33 

M 

Poljcj Stic 

(500n4) 

A aerogenes, 

A aerogenes, 

20 





kidnej (rt 

\6 

E coll. 

E cob. 






solitary) 


Strep non 

Strep non- 


M V 






hemohdie 

hemoljd^ic 


655625 

54 

M 

Bladder calcu 

(500\4) 

B proteus, A 

B proteus, A 

23 

M S 




lU3 

\6 

aerogenes 

aerogenes 


244006 

77 

AI 

B P H , uri- 

(250\4) 

No growth 

A aerogenes 


R W 




narj reten¬ 
tion 

\6 




S00267 

50 

F 

Poljoj Stic 

(250x4) 

B proteus, M 

M pj ogenes 

S 





kidnej-s 

\5 1 

pyogenes 

aureus,E 






1 


aureus, S 
faecalis, E 
coll 

coll 


A s 

257187 

29 

F 

Bilateral hj 

(250v4) 

B proteus, A 

B proteus, S 

7 




1 

dronephrosis 

x6 

aerogenes, 

S faecalis, 

E coll 

faecalis 


E c 

822747 

55 

F 

Bilateral bj 

(250x4) 

P aeruginosa, 

P aeruginosa. 

9 





dronephjosis 

x6 

E coll 

E cob 

C A 

1195461 

41 

AI 

B P H , coro- 

(250x4) 

A aerogenes. 

E cob 






narj 

■v5 

E coll, S 
faecalis 



I D 

251365 

30 

M 

Bilateral hj 

(600x4) 

M PJ ogenes 

No growth 

19 





dronephrosis 

\7 

aureus, 





1 


diphthe¬ 

roids 



J K 

258307 

77 

NI 

B P H , un- 

(250x4) 

PJ ogenes 

No growth 

24 





narj reten- 


aureus, A 





tion 


aerogenes 



E D 

045020 

1 58 

M 

Bilateral renal 
calculi 

(500x4) 

x8 

Para colon, P 
aeruginosa, 

A aerogenes 

72 





Bladder neck 
stncture. 


S faecalis 



N F 

25692S 

t 4 

mo 

F 

(60x4) 

xlO 

B pjocjaneus 

P aeruginosa 

6 





bilateral 
hj droneph 







— 


ro3is 


_ 1 
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Table 1 Continued 



Unit 

Numbei 








Name 

. Age 

Sex 

Diagnosis 

Treatment 

Culture Before 
Treatment 

Culture After 
Treatment 

mnm 

Blood 









L«\ cl 









uf/nl 

M S 

174149 

34 

F 

Neurogenic 

(500x4) 

A aerogenes 

A aerogenes 






bladder 

\6 




T B 

269373 

56 

M 

B P H , 

(600x4) 

B proteus 

B proteus, 

64 





staghorn 
calculus, rt 

x-6 


j east cells 


RI D 

227949 

59 

F 

Ca bladder 

(260x4) 

E coll, A 

A aerogenes. 

0 






x-6 

aerogenes, 

S faecahs 

S faecahs 


T LeO 

901682 

45 

F 

Hematuria 

(600x4) 

A aerogenes, 

A aerogenes. 

38 






■v6 

E coll 

E eoh 


P W 

869645 

61 

F 

Ca bladder 

(500x4) 

B proteus, S 

No gron-th 

12 






x4 

faecahs 



P L 

025237 

8 

M 

Bilateral hj - 

(250x4) 

P aeruginosa 

P aeruginosa 






dronephrosis 

x9 




P C 

783567 

68 

M 

Ca prostate 

(500x4) 

B proteus, A 

B proteus, A 







x6 

aerogenes 

aerogenes 


H W 

262617 

65 

51 

B P H 

(500x4) 

No groicth 

E coh, A 







\6 


aerogenes 


W O’H 

594212 

78 

M 

B P H 

(500x4) 

B proteus, S 

S faecahs, 51 


1 



1 

1 


\6 

faecahs 

pj ogenes 
aureus, 
diphthe¬ 
roids 


C A 

936286 

52 

M 

Ca bladder, 

(600x4) 

Cohform, 

Diphtheroids 




! 


extension to 

xlO 

diphthe 



1 


1 


pelvis 


roids, E coh 



M M 

442151 

54 

F 

Urethral car 

(260)x4 

E coll, B 

S faecahs 






uncle 

x3 

proteus, S 
faecahs 



P S 

152513 

60 

M 

B P H , 

(500x4) 

B proteus, 

No report 






tabes. Char 

xlO 

Strep fae 







cot joint, 
prostatic 
calculus 


calls 



F M 

831156 


F 

Post radiation 

(500x4) 

A aerogenes. 

A aerogenes. 






cystitis, 

x6)^ 

S faecahs 

S viridans. 






left renal 



diphthe 






calculus 



roids 

32 

G S 

989307 

65 

M 

Prostatic fibro 

(500x4) 

S faecahs, M 

No gron-th 





SIS 

x-6 

P3 ogenes 









aureus 


52 

G S 

264497 

69 

M 

B P H 

(500x4) 

A aerogenes. 

A aerogenes. 






xIO 

S faecahs, 

E coll 

E eoh 


T M 

856148 

63 

M 

Left staghorn 

(500x4) 

B proteus, S 

B proteus, S 






calculus 

x2 

faecahs, M 

faecahs, 51 








p^ Ogenes 

pj ogenes 








aureus 

aureus 

— 
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Tnblb 1 Continued 


Name ■» 

Unit 

smnbcr 

Age S 

E I 

334S32 

66 

E S 

719050 

47 

M A 

216752 

40 

E K 

255276 

65 


Sex 


Diagnosis 


M 


B A 

171978 59 

M S 

264681 44 

B B 

[226388 70 

Y Y 

267289 62 

C P 

260654 61 

S Y 

253766 59 

G S 

258506 16 


C P 

F H 

C C 
L S 


253373 


F 

M 

jSI 

jM 


Chronic cj'sti- 
tis 

P^'U^Ia 


Pjnina, hema¬ 
turia 


B PJH , ca 
prostate, ? 


Chronic c\3ti 
tis, recto- 
cele 

Cj-stitis, ure 
thral stric¬ 
ture 
CNS lues, B 
p H with 

obstructive 
hiatus, her¬ 
nia CV ^ 

B P H , re¬ 
tention 
B P H 

\cute reten¬ 
tion 


INI 


92-t445| 

2210401 


25 


62 M 


rogenic 
bladder 
B P H 


bilateral, 
bladder 
neck con¬ 
tracture 
Pi elonephn 
tis, cjstit 
Hematuna 


Treatment 

Culture Before 
Treatment 

Culture After 
Treatment 

Maxi¬ 
mum 
Blood 
Le^ cl 

(500\4) 

E coll, S 

E coll 

uifmX 

\7 

(500\4) 

fnecalis 

B proteus, jM 

No growth 


\7 

(500\4) 

p^ogenes 

aureus 

pjogenes 

No growth 


\7 

(500v4) 

aureus, 

diphthe¬ 

roids 

B proteus, M 

B proteus 


x7 

(500v4) 

pyogenes 
aureus, AI 
tetragenes 

M p\ogenes, 

AI p'l ogenes. 


x7 

G tetra 

S faecalis 


(500v4) 

genes 

B proteus 

No growth 


\7 




(500v4) 

B proteus, S 

A aerogenes 


\6 

(500n4) 

faecalis, S 
vindans 

No growth 

No report 

9 

\7 




(500x4) 

A aerogenes. 

E coll 


x6 

(500x4) 

S faecalis 

S faecalio, B 

A aerogenes. 


x6 

proteus 

diphthe 


al (500x4) 

A aerogenes. 

roids 

A aerogenes 

45 

xQ 

(500x4) 

S faecalis 

A aerogenes, 

A aerogenes. 

32 

x6 

S faecalis. 

S faecalis 


1 

diphthe¬ 

roids 

A aerogenes. 

E coll, A 


x2 

E coll, S 

aerogenes 


(500x4) 

faecalis 

No growth 

64 

s x6 



(500x4) 

E coh, diph- 

E coll 


x6 

theroid-:, S 
faecalis 





888 


H SE^ECA, J K lATTLMER A>rD A JOHIsSOX 


Tabia: 1 Contimied 


Name 

Unit 

Number 

. Age 

Sei 

Diagnosis 

Treatment 

Culture Before 
Treatment 

Culture After 
Treatment 

ilaxi- 

mum 

Blood 









Levd 









ui/piJ 

F L 

003536 

75 

iti 

B P H 

(500\4) 

S faecahs 

No growth 

IS 






\2 



Y M 

257767 

61 

hi 

B P H 

(500\4) 

1^1 P3ogenes 

Mo growth 

40 






\7 

aureus, 



G K 






diphthe 

roids 



701982, 

68 

hi 

B P H , dm- 

(500\4) 

B proteus, S 

No growth 






betes 

\7 

faecahs 



C 

1936657 

54 

F 

Papilloma of 

l(250\4) 

hi ptogenes 

Enterococci 



1 

i 


bladder 

\1 

aureus, S 
faecahs 


1 

L It 

70570S 

70 

F 

Kidnev stones 

(600t4) 

E coll 







(bilateral) 

\7 




H N 

263392 

70 

hr 

B P H , ure- 

(500\4) 

E coll 

Mo growth 






thral stric 
ture 

x6 




F F 

053590 

60 

F 

Chronic ctsti- 

(250v4) 

E coll, S 

Diphtheroids 






tis 

a-9 I 

faecahs 




Table 2 Effect of noiobtocin treatment on vrtnary cultures tn 60 patients with unnary 

infections 



A aero 
genes 

E colt 

B proteus 

P aeru 
gtnosa 

S faecalxs 

1 S ttrtdans 

Positite before treatment 

IS 

15 

21 

6 

29 

2 

Positive after treatment 

13 

13 

10 

5 

13 

2 


1 Jf Pyogenes aurms j 

1 G tetragenes j 

Dtphtheroids 

Positii e before treatment 

16 


6 



7 

Positne after treatment 

4 


3 


( 

5 


* Eight other patients whose urine cultures were negatn e for A aerogenes before treat¬ 
ment became positiie foliomng medication 


of no^ obiocin resistant bactena In case novobiocin sensitive bactena reappear 
at a later date, then such patients can not be considered iniproi^ed Accordingly, 
there vere 11 patients vho vere ‘cured’ because their unne cultures shoved no 
growth Eleven of 21 cases of B proteus, 16 of 29 cases of S faecahs, 11 cases of 
15 M p 3 '’ogenes aureus, 2 cases of 15 E coh, 3 cases of 6 G tetragenes and one 
case each of 6 P aeruginosa and 7 diphtheroids vere ‘improied’ in that the 
organisms which v ere sensitn e to novobiocin v ere eradicated 
Figure 1 shows in graphic form the serum Ie^ els in 16 patients who were gn en 
500 mg of not obiocin four tmies dad 3 ' Tv o patients v ere given 250 mg four 
times daily The average let els range betveen 20-50 ug/ml In one case, a serum 
let el of 120 ug/ml vas recorded on the fifth da 3 These let els are more than 






^OTOBIOCIX FOB GEOTOOBrN-AET THACT IXFECTIOXS 


SS9 



Fig 1 Xovobiocm blood senim levels ib ug/ml following oral adnumstration of 500 
mg four times daili evcept in two cases where 250 mg four times daih was admimstered 


adequate to control or inhibit pathogenic bacteria which are senatite to no- 
tobiocm in range of 0 1 to 10 ug'ml Two hundred fifty mg four times daily 
gate a mimmum let el of 6 ug ml and a maximum of 23 ug/ml These levels 
mat* not be thempeuticallt satisfactorj m cases where the pathogens are et en 
shghtlt resistant to not obiocin These findmgs mdicate that novobiocm is t ery 
well absorbed from the mtestinal tract, and that parenteral administration may 
not be necessarv, except when the gastromtestmal tract of the patient can not 
tolerate the drug Xo other antibiotic of therapeutic i alue gii es such high blood 
lei els We were unable to explam the reason whi no noi obiocm lei els could be 
detected in two patients Perhaps these patients did not take the drug, or ab¬ 
sorption from the gastrointestinal tract was not satisfactori- 

TOLERA^^CE 

In general the patients tolerated noi obiocm well In two cases the drug had 
to be discontinued because of i oniitmg or epigastnc pam One patient had a 
maeulopapultr skm rash and the diagnosis was dermatitis medicamentosa 
The rash ippeared on the first dai the drug was admimstered It wa^: pruntic 
and mi olied the back mid upper and lower extremities including the wnsts 
and palms The drug uas continued until the patient had had six dais of no- 
1 obiocm thenpi Bland dermatological lotions were apphed and the rash faded 
aw ai Tw o p ttients had nausea, one each had i omiting, ringing in the ears and 

Xo change- in the ^^hIte or red ceil counts or hemoglobin le\ els were obsen ed 
during the i-'ur^ of treatment of these 60 patients on this dosage Xo toxic 
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Table 1 Continued 


Name 

Unit 

Nombct 

. Age 

Sci 

Diagnosis 

Treatment 

1 Culture Before 
Treatment 

Culture After 
Treatment 

Mtxi- 

mum 

Blood 









Lei-el 









Uf/ml 

E L 

003536 

75 

iM 

B P H 

(500x4) 

S faecahs 

No groudh 

18 

Y M 





x2 



257767 

61 

hi 

B P H 

(600x4) 

I'l pjogenes 

No growth 

40 





1 

\7 

aureus, 




1 


1 



diphthe 

roids 

1 


G K 

701982 

68 

hi 

1 B P H , dia- 

(500x4) 

B proteus, S 

' No growth 






betes 

' x7 

faecahs 


i 

C 

'936657 

54 

F 

Papilloma of 

(250x4) 

hi p3 0genes 

Enterococci 

1 





bladder 

xl 

aureus, S 
faecahs 



L R 

705708 

70 

F 

Kidnej stones 

(500i4) 

E coh 



H N 




(bilateral) 

\7 




263392 

70 

M 

B P H , ure- 

(500x4) 

E coh 

N^o growth 






thral stric¬ 
ture 

x6 




F F 

053590 

60 

F 

Chronic cysti 

(250x4) 

E coh, S 

Diphtheroids 






tis 

\*9 

faecahs 




Table 2 Effect of novobiocin treatment on urinary cultures tn GO patients with urinary 

infech ons 



A afro- 1 

gffta 

E coh 

B proleus 

P aeru 
gtnosa 

S faecahs 

S ttrtdans 

Positive before treatment 

18 

15 

21 j 

6 

29 

2 

Positive after treatment 

13 

13 

10 

6 

13 

2 


if Pyogenes aureus 

' G Itlragenes j 

Dtphiherotds 

Positive before treatment 

16 


6 



7 

Positive after treatment 

4 


3 


6 


* Eight other patients whose unne cultures were negative for A aerogenes before treat 
ment became positive following medication 


of novobiocin resistant bactena In case novobiocm sensitive bactena reappear 
at a later date, then such patients can not be considered unproved Accordingljh 
there Mere 11 patients who Mere ‘cured’ because their unne cultures shoMed no 
groMdh Elei^en of 21 cases of B proteus, 16 of 29 cases of S faecahs, 11 cases of 
15 M pj^ogenes aureus, 2 cases of 15 E coh, 3 cases of 6 G tetragenes and one 
case each of 6 P aeruginosa and 7 diphtheroids were ‘unproved’m that the 
organisms m hich M'ere sensitive to novobiocin m ere eradicated 
Figure 1 shoM s in graphic form the serum lei els in 16 patients mEo were gii en 
500 mg of noiobiocin four tunes dailj’' Tmo patients Mere given 250 mg four 
tunes dail 3 ^ The average lei els range between 20-50 ug/ml In one case, a serum 
lei el of 120 ug/ml m as recorded on the fifth daj' These lei els are more than 




^o^OB^ocr^ Fon gemtottrintr.\ct i\FEcno\s 
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Lt^rb^ned with single clrug^ It is therefore important to bear m imnd 
■1-' It b cml\ a que^ion of time before Micrococcus aureus viU develop re- 
sr^ce to noiobiocm Unpublished report' from our laboratones indicate that 
PfrAu-and P^udonioms gradualh de\ elop increased resistance to tetraci chne 
-iiLit the\ 5um\e in a concentration of 3 500 ug/ml retrace chne'' It is there- 
1 tcasible to anticipate more failures to noeobiocm therape m Proteus m- 
toa; as the drug i' used more evtensic eh Studies are m progress to deter- 
thp genetic nature of S faecahs in relation to mutation or mcrea=ed re- 
— jure to this and other antibiotics 


sCinL\PT 

'CUV patients suffering from \ anous urological condition^, vath infection^ 
bra lanetv of pathogenic bactena were treated with no\ obioemwith the 
‘‘■Po'Tng remits 

^ It deared the unne of 11 out of 15 M p\ogene« aureus mfection®, 16 out of 29 
^ t-^alb 11 out of 21 B proteus 3 out of 6 G teiragenes, 2 out of 15 E coli, 


'-'‘oat of 7 diphtheroich and 6 P aerugmosa 
Horeier, 73 per cent of infections mth M 


- j L-eui ui unecuoas miu ai pa ogene^ aureus (?tapb%locoeca=; 

eradicated as were 55 per cent of S faecahs infections, 52 per cent of 
c'i euj mfections and 50 per cent of Gafftva tetragenes infections 
^^>in<=eD per cent of E coh infections, l-I per cent of chphtheroid and 17 per 
of Pseudomonas infections were aho eradicated 

cleared 5 of IS cases of A aerogenes, but 8 patients u ho did not have A 
■^togenes before treatment had positne cultures for this organism later, despite 
"6 nicdieation It also faded to cure 2 S vuidans infecPons 
Po onlj 11 Qf gQ patients uere the unne cultures rompleteh stenhzed be 
nthnocobiocin 

fi'C hundred mg of nocobiocm four tunes dadj resulted m satisfactorv 
](« eragmg 20 to 50 ug ml 

Jup patient experienced mild dermatitis medicamentosa two patients had to 
' oatmue medication because of lomitmg or epigastric pam, but all the 
^^^^ng cases tolerated the drug i ery welL 
'^‘“n nocobiocm was tested m ntro, drug resistance appeared to mcrease 
dlv, suggesting that this drug mav best be us^d in combmation with other 
mch as tetrac \ chne rather than alone 

^ovobiocm was effective against mam infections with B proteus, ^Iicro- 
^■'■c'ns aureus and P faecahs It was also effectic e against •=oxne infections vith 
‘ ®n<l P aerugmosa 

This studj was aided m part b’ a grant irom Merck ^^harpe and Dohme 
'^search Laboratones whirh also graciouslv provnded the ncrvobiocm used, as 
‘"11 as much techmeal assistance Their help is gratefuUv ac knowledged 

, H LattuEPr J K jud Troc O K The limit of maximum baetenai resist- 

an iJyioiics It) press 
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effects on renal function nere observed, and elevated blood urea nitrogen vas 
not affected adi^ersel}^ bj^ novobiocin T\'’elch and associates® reported that of 
208 subjects given 10 gm novobiocin ornllj^ o\ er a 12 day penod, onlj^ one had a 
rash, 3 show ed 3 ’^ellow discoloration of the sclerae w hich faded graduaUj'^ on the 
discontinuation of the drug On the other hand, Cook and associates’ reported 
skin rashes in 6 of 23 patients treated with novobiocin 


DISCUSSION 

Trafton and Lind® reported on novobiocin in the treatment of genitourmarj^ 
infections Two of seven cases of S faecahs were cured and file improved, 
three of mne cases of M pj'-ogenes aureus infections were cured, four were im¬ 
proved and two failed to respond, one of five cases of Proteus infections was 
cured, 3 were improi ed and one failed, in tw o cases each of A aerogenes and 
E coll infections no effect was obsenmd Thej^ concluded that in imnary tract 
infections involnng M P 3 ’’ 0 genes aureus, S faecahs and certain strains of Proteus 
that were resistant to penicilhn and other antibiotics, noiobiocm was chmcall 3 ’ 
effective Their patients had blood lei els of 6 25 to 87 ug/ml Cook and associ¬ 
ates’ treated 20 patients with acute pneumococcal and staphylococcal infections 
wuth novobiQcm In 9 cases, it wms the onl 3 ^ dnig used The lesponse to therapy 
was eminently satisfactoi 3 ’’, m only one case did noimbiocm fail to alter the 
course of the infection In three other cases, its efiicac 3 ’- could not be judged In 
the senes reported here, novobiocin treatment eliminated 2 of 35 E coh in¬ 
fections, 11 of 21 Proteus infections, lb of 29 S faecahs infections, 11 of 15 AI 
P 3 ’’ogenes aureus infections, 3 of 6 G tetragenes infections, one of 7 diphtheroid 
and 1 of 6 Pseudomonas infections, 5 of 18 A aerogenes infections, but 8 other 
cases acquired A aerogenes infections despite noi obiocin treatment Tw o cases 
of S vindans infections faded to respond to treatment 

The genetic constitution of M pyogenes aureus is such that it develops re¬ 
sistance to antibiotics m due time In our laboiatones, we’ have evolved micro¬ 
cocci w^hich are resistant to 50,000 muts/nil pemcillin Similarly, micrococci 
are showing increased resistance to tetracycline, chloramphemcol, bacitracin 
and erythromycin-carbomycin-novobiocin-oleandomycin senes Jawetz and 
associates” reported that a single exposure of 10® staph 3 dococcus/ml to subm- 
hibitory concentration of novobiocin resulted in emergence of vanants 10 to 
30 fold more resistant than the onginal strain Foi this reason, novobiocm should 
not be used alone in the treatment of staph 3 dococcal infections Combination 
with other antibiotics resulted m stiiking bactencidal effects, far m excess of 


» Welch, H , Lewis, C N , Putman, L E and Randall, W A A studj of the sensitiz 
ing potential of novobiocm Ant Med Clin Tber ,3 27, 1956 

’ Cook, E , Eastmann, G and Bunn, P Use of novobiocm in the monag^ent of acum 
pneumococcal and staphjdococcal infections Antibiotic Annual, 1957, p 396 IVew xorA 

^**Traftom^H & and Lind, H E Novobiocm in the treatment of unnan tract infec 
tiona Antibiotic Annual, 1957, p 420 New York Medical Encj clopedia 

» Seneca, H , Lattimer, J K and Troc, O K Some implications of increasing anti 

biotic resistance of Micrococcus AAIA Arch Path, M 481, 195i vnncnmicm 

>0 Jawetz, E , Bertie, W and Sonne, M Participation of novobiocm and ^ancomjcin 
in combined antibiotic action against staphjlococci Ant Med Clin Ther , 4 40, 196( 
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Table 2 Pvdooraphc fn^tnot 


PvtlopnpiLc crdin^ 

\o of CiMS 

Xo demonstrable disease 

IS 

Minimal disease 

3 

Moderate disease 

1 

Severe disease 


Xot done (too ill etc ) 

1 


■issoaakd tuberculosis Every case had acti'v e tuberculosis of some organ as all 
"'cte in sanatorium under treatment Thirty-tvro had actn e tuberculosis of 
iongs or pleura, 17 had orthopiedic tuberculosis and four had mihary tuberculosis 
Slalus of admission unne m centrifuged ^ oided “specimen Out of the 36 cases, 
21 had no pus cells or only an occasional pus cell m the unne, 10 had 2-4 pus 
and 5 had 5—9 pus cells reported Xo cases m this senes had an\ red cells 
riaie of diagnosis TwentA-one cases were diagnosed on the admission unne 
cultures Of the 15 cases diagnosed later, 13 were orthopedic cases and were dis¬ 
covered through the regular quarterly unne cultures for tubercle bacilh 
Pyehgraphic findings (table 2) In the four cases auth seiere pjelographic 
changes, one case had no white blood cells in the unne two cases 2—1 white blood 
cells, and the fourth case 4-9 white blood cells 
•Si/e of lesion In 21 of the 36 cases it was possible to demonstrate the site of 
Ihe lesion bj mtraienous or retrograde pielograms b^ ureteral culture^ or at 
eutopsy In 13 cases apparently only one kidney was m^ ol\ ed In 5 cases both 
kidnei's were m\ oh ed, and m 3 cases apparently only the prostate gland, seminal 
vesicles or epididymides The lesions in this last group came to hght subsequent 
to the fin din g of a positn e unne culture Fi\e cases vere too ill to v arrant 
lO'estigation and did not come to autops\ The remaimng 10 cases were in¬ 
vestigated but the source of the positn e unne cultures was not demonstrated 
■^vlopsies (table 3) In sei en out of mne known deaths it was possible to check 
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s™pto]\iless tuberculous bacilluria 

GODFREY L GALE 

From the Toronto Hospital for Tuberculosis, Weston, Ontario, Canada 

This study Mas undertaken to tiy to discover the incidence of unsuspected 
genitounnarj'^ tuberculosis among routine adrmssions to the Toronto Hospital 
for Tuberculosis, B'^eston, Ontario For man}'' years ei^er}^ adniisstion to this 
sanatorium has had a unne specimen cultured for tubercle bacilh In addition all 
patients Muth bone and joint tuberculosis have had the unne culture repeated 
quarterly throughout their stay m the sanatonum This latter measure vas 
mstigated by Dr R I Harris follomng Ins classical research in 1929' showing 
the frequent association of renal tuberculosis with bone and jomt tuberculosis, 
due to the fact that these cases had a bloodstream infection with tubercle bacilh 
The staff of the sanatonum beheves that a small but defimte number of cases of 
unsuspected gemtourmar}'- tubeiculosis were discovered in this way, but more 
accurate information w as required 

Therefore a sun^ey was made of all the cases of genitounnar}’- tuberculosis 
discharged from the sanatonum o\er the 10-year penod 1947-1956 (table 1) 
It will be seen that cases of gemtounnary tuberculosis form 6 8 per cent of the 
total discharges and that 9 8 per cent of the cases of gemtounnary tuberculosis 
were symptomless aud unsuspected at the time of admission 


TERJtS OF REFERENCE 

The term, symptomless tuberculous baciUuna was used under the following 
conditions 

1) No past histor}^ of gemtourmar}’- disease of any kind which would direct 
the obsen’er’s attention to these Auscera 

2) No unnar}’ s}Tnptoms of any kind 

3) No abnormal physical signs m the gemtourmar}'' tract such as a “bogg}’” 
prostate gland, nodules m the epidid}’mis or tenderness m the flank 

4) No red cells at all m the unne 

5) Less than 10 pus cells m the centrifuged specmien of voided unne In actual 
fact nearly tA\ o-thirds of the cases had clear unne wuth no pus cells or only an 
occasional pus cell reported 

Two further pomts need clarification These cases do not include g}'necological 
tuberculosis, and the diagnosis of gemtounnar}’’ tuberculosis was made on the 
presence of positive unne cultures The finding of acid fast bacilh in the urine 
does not constitute a diagnosis of tuberculosis 


ANAiTSIS 

Age and sex The age varied from 3 to 76 years, wnth 7 cases under 16 and the 
largest section m the 16 to 30 } ear group There w ere 22 males and 14 females 


Accepted for publication October S, 1957 , , . . r,__ r n 

Read at annual meeting of Canadian Tuberculosis Association, Aancouver, U 

June 24-28, 1057 „ ^ t o joi iq 9 q 

‘ Hams, R I Tuberculous bacilluna Bnt J Surg , 16 464, 1929 
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ca\ntation in the kidnei s but are sjmptomless and at tunes show tubercle bacilh 
m the imne without appreciable numbers of pus cells 

Is It possible to excrete tubercle bacilh m the urme mthout a definite tubercu¬ 
lous focus’ TS'e accept the conclusions of Iiledlai^ * Bond^ and man}' other 
mi estigators that the presence of tubercle bacilh m the urme indicates a defimte 
lesion m the gemtounnaiy tract 

It is behe\ ed that a culture of the urme for tubercle bacilh on all admissions 
and a quarterh urme culture on all cases of tuberculosis of the bones and jomts 
are sunph procedures that will brmg to hght cases of gemtounnari tuberculosis 
which might otherwise be o\ erlooked 

SUMMARY 

Oi er the 10-\ ear penod of 1947-1956, 36 cases of unsuspected gemtounnan 
tuberculosis hai e been discovered through culture of the urme of 5563 sanatorium 
admissions and the quarterly culture of the urme of the 814 cases of bone and 
joint tuberculosis 

These patients had no premous historj of gemtounnan disease, no abnormal 
phisical signs or simptoms and no red cells m the none AU had less than 10 
pus cells in the centrifuged, i oided unne and most had no pus cells at all or 
onh an occasional pus cell 

Most of these cases had earh and nnnimal renal lesions but a proportion had 
nioderateh ad\ anced or ad\ anced renal tuberculosis 

Renal tuberculosis can at times be a silent and msidious disease 

The author wishes to express his appreciation to Dr C A 'VTicks, supenn- 
teudent, Toronto Hospital for Tuberculosis, Weston, Ontano, and to Dr J C 
McClelland and Dr W EL Kerr, consultants m urologj, for much helpful 
admce ^Mam of the foregomg cases were under the care of the late Dr K F 
Dans 

Medlar G M The significance of tubercle bacilli in the urine Urol and Cutan 
Rev 36 71, 1932 

^ Tuberculous baciUuna 4 ten-vear studr J4 
42*16^°193F tuberculosis Histopatholog> and pathogenesis Edinburgh M J , 
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Table 3 Autopsy findings correlated with urine findings on admission and shortly before 

death 


1 

No 

1 

Pathological Findings In Kidneys 

Admiision 

Unne 

Final Unne Before 
Death 

Time 

Interral 

1 

1 

Massive caseous necrosis 

clear 

18-20 TV b c 

12 mos 

2 

Caseous tuberculosis 

clear j 

30-36 w b c 1 

17 mos 

3 1 

Evtensive caseation 

2-4 IV b c 1 

25-30 IV b c 1 

10 mos 

4 

Multiple earlj caseous lesions 

2-4 n b c 

2-3 V b c 

14 di’s 

5 1 

4 small lesion in one pjramid 

clear 

2-3 w b c 

3 I rs 

6 

1 

Kidnej s healthj Tuberculosis in 
prostate, sem ves <4 epidid 

1 2-4 T\ b c 

1 

Many v b c & 
r b c 

26 mos 

7 1 

No tuberculosis in ludnejs in rou 
tine autops 3 (female) 

2-4 w b c 

6-6 i\ b c 

4 jrs 


Table 4 Status 6 months to 10 years 


Status 

No of Cases 

Well and v orbing 

14 

Well, not jmt working 

3 

Under treatment 

' 1 

Dead, from tuberculosis 

7 

Dead, not from tuberculosis 

2 

Unknown 

9 


the findings m the unne autopsj’’ Most of these cases occurred in the early 
daj^s of drug therap}^ 

Effect of treatment on unne cultures Tuenty-fii^e cases became and remained 
negative for tubercle baciJh in the unne Eight cases contmued to hai^e positive 
cultures to time of death or discharge, and m three cases data were insufficient to 
estimate the effect of treatment Three cases had nephrectomy and 13 had ade¬ 
quate courses of chemotherapy by modem standards 

Folloump (table 4) No detailed folloump uas attempted m these cases How¬ 
ever, the tabulation shou s the status of these patients, uhen last contacted, mth 
a followup of 6 months to 10 3 'earb 

DISCUSSION 

This small study indicates that a certain number of routine admissions to 
sanatona have unsuspected gemtourmarj^ tuberculosis This can be diagnosed 
at the tune of admission by cultunng the unne for tubercle bacilli before drug 
treatment is started In most cases the renal lesion if present will be smaU and 
perhaps hard to demonstrate at this stage in pyelograms, but a proportion will 
have moderately or even far advanced renal tuberculosis Yet their lesion is at 
times apparently quite silent This has been borne out recently in another study 
made at this sanatonum to be pubhshed shortly in uhich a senes of proven cases 
of renal tuberculosis has been followed for over 20 years This demonstrat^ t^ 
fact that a surpnsing number of cases of renal tuberculosis can become good 
chromes” like some cases of pulmonary tuberculosis Such cases have persisting 
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FLUID SUPPLY APPARATUS FOR CYSTOSCOPY AND 
TRANSURETHRAL OPERATIONS 

FREDERIC E B FOLEY 

From the Vrotogic Department of the Charles T Mxller Hospital, St Paul, Minn 

Cj'-stoscopy and transurethral operations require a supply of ungating fluid 
to the cystoscope, resectoscope, or other transurethral operating instrument 

Pressure under nhich the flmd is supphed and the rate of its flou mto the 
bladder should be alterable and adjusted to changmg conditions of the operative 
procedure 

The long employed means for altermg pressure and its resultant flon rate of 
flmd to the bladder has been the adjustable height percolator raised and lov ered 
by rope over ceiling pulleys or other mechanism This means is absolutely ac¬ 
curate, foolproof and functions perfectlj' The value and importance of this 
simple device to the practice of urology are rarely contemplated or appreciated 
But the adjustable height percolator, despite its importance and usefulness, is 
mconi enient, troublesome and cumbersome Each alteration of pressure and 
floiv rate reqmres raising or lov enng the percolator by its inconvenient mecha¬ 
nism Repeatedly the percolator must be manuallj’' replemshed mth flmd earned 
to it Usually the operative procedure must be interrupted while the percolator 
IS Ion ered, refilled and re-eleiated Restenhsation of the percolator and its 
rubber tubmg supplj^ line to the instrument is troublesome and elaborate 

Numerous attempts' ’ hai^e been made to ehmmate some of the various un¬ 
desirable and mcouvement features of the percolator These attempts have not 
been completely successful 

The above ceding stenle water tank with gravity feed supply hue to the 
bladder, as present m most neii cystoscopy room installations, at first sight 
promised to provide the reqmred functions and eliminate the mconvement and 
troublesome percolator 

But the above ceihng tank was soon found to be not the blessing it promised 

1) Its 7 to 9 foot height aboi^e the bladder gives an undesirably high and danger¬ 
ous pressure capable ei en of rupturing the bladder and capable also of rapid 
extravasation of iiater, which is hj'^potonic and injurious, mto open tissue spaces 
and bloodstream 

2) In response to the unduly high pressure, the rate Of flow is much greater 
than needed except m presence of brisk bleedmg nhen a very rapid flow may be 
reqmred to permit i ision At other tunes the superfluous rapidity of flow re¬ 
quires frequent interruptions of the procedure to emplj-^ the qmeUy filled-to- 
capacity bladder 

Read at annual meeting of Nortli Cenfr^ Section of American Urological Association, 
Mackinac Islan^ Mich , 4ugust 29-31, 195/ 

^ Creevv C D Personal communication ,.r i t 

»Doss, A K Personal communication (American Cjstoscope Makers Inc catalogue 

^lej, FEB Urologist Correspondence Club Letters, vol 20, JUI 3 18, 1953 
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Diaphragm type commencallj made water pressure regulators are extensii ely 
used For example they are used with drinking fountains to reduce the initial 
citr water supplv pressure of 60 p-s i which is 140 feet, down to 2 p s i which 
IS 5 feet Such regulators function by means of screw adjustment of the pressure 
of a spnng apphed to the top surface of a small area stiff diaphragm. 

Exhaustive mquiry faded to find a commercially made water pressure regulator 
of this sort capable of operatmg at the \erv low pressures required for this 
application which are initial pressure 9 feet and adjustable range of reduced 
pressure from 7 feet down to 1 foot 

For want of an aiadable commerciaUv made water pressure regulator of this 
sort, I designed and made a i en* sensitive and accurate diaphram type regulator 
which functions perfectlv at these c erv low pressures This was accomplished by 
use of a proportionateh verx large area, \ ery pliable diaphragm and replacmg 
spnng pressure on its top surface by i ery accurately regulated au pressure The 
latter is pronded bv an amazmgli sensitn e and accurate au pressure regulator 
manufactured bv ilmneapohs Honevwell Heat Eegulator Companv This 
instrument will reduce an mitial au supply pressure to any desired value accu- 
ratelv to withm one four-thousandth of a pound per square mch which is eqmi a- 
lent to one eighth of an mch of water height 



Fir 4 Suppb, of xraur from aho'c c-,l,nc tanJ to bhdd^ undn- r^ouhUd pn^vjre 

ratM\ n'culated air pre- urp \Ta laUe J'S) fadiii't/vi - ure regulator (R^ \ccu- 

to the diapljragm of pre> ure rezulator ^ ficu^e:^ 1 and 3) applied 

reculjtor throuph val\e 13 ) i- 

rcducM prt uro Maiiomo,or accurately indicate- thi- ^ 
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3) Flow late can be leduced onJj-- by valve adjustment restnction of the supply- 
line iihich does not remove the danger of high pressure if supply of water is 
inadvertently continued beyond safe bladder distention 

4) Theie is no means of adding glucose, glycme or other non-electroljdic sub¬ 
stance to the ceilmg tank for making an isotomc fluid A non-electrolytic irn- 
gating flmd is required dunng use of the high frequency current for fiiJguration 
and cutting 

Dunng the past two years I have made continuous effort and expermient to 
devise an irrigating apparatus combimng the virtues of the adjustable height 
percolator mth those of the aboie ceiling tank, at the same tune eliminating 
the objectionable features of both This purpose has been accoraphshed in the 
apparatus here descnbed 

The apparatus permits supply of sterile u ater from the above ceihng tank by 
granty feed under regulated pressure and floir rate the exact equivalent of the 
adjustable height percolator This is accomphshed by means of a diaphragm 
tjqie reducing i^alve or water pressure regulator so sensitive and accurate that 
the pressure may be regulated m fractions of an inch of i\ ater height to an 3 ' i alue 
betw een the full head of 9 feet and zero 


FLO/VT 

MANiOKltTEB. 



DlAPHRfc,&Vl T-yPE 
PRESSURE RE&ULA.TOR 


^STOSCOPY 
TABLE 
[•^PRESSUREl FLOW{ 
^^REGULATING 
X^KNOB 



regulated air 

PRESSURE TO WATER 
PRC'^SUBE RECULATOR 

URAIN 

Lwater supply from 

CEILING TANIA 

I— fluid SUPPLY TO BLADDER 

FIGURE A Lregulated AIR pressure to glycine floor tank 

Fig 3 Schemaltc drawings showing apparatus installed with cystoscopy table as illustrated 

directing valves 1 to 6 and air directing valves 7 and 8 f 

position hTien valve number is honrontal (4) valve is closed, vhen "P'^eht (4) valve s 
open Remote pressure and floiv control instrument (C) is mounted 0“ ® 

where it mai be operated bi surgeon or assistant It is an evtremeb sensitive and accurate 
a.rTressure\e^latrr It is suppbed with initial air pressure of 20 p s . from tnr hue oj 
room temperat^ thermostat present in most hospital rooms Functions of apparatus, pro 
vided bj opening the required vahes, are shown in hgures 4 to b 
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With this combination of sensitive water pressure regulator and hypersensitive 
air pressure regulator the imtial 9 foot head of w ater pressure from the above 
ceihng tank may be regulated to uuthm less than one mch of anj-- desired pressure 
from 9 feet to zero Function of the apparatus is the exact equivalent of the 
adjustable height percolator 

The apparatus also proiudes for supply of isotomc fluid under smularly regu¬ 
lated pressure and flow the exact equixalent of the percolator The isotonic 
flmd is supphed to the bladder from a 16 gallon capacity tank at floor level 
The flmd is displaced from tank to bladder by accurately regulated air pressure 
applied to the tank 

The supply Imes to the bladder from the water pressure regulator and floor 
leiel glycme tank connect nnth a wall manometer containing a conspicuous 
colored float atop the flmd column easily read from considerable distance Level 
of this float IS the exact equivalent of percolator height 

The hypersensitive air pressure regulator with its knob which regulates pres¬ 
sure and flow is mounted on the cystoscopy table where it may be operated by 
the surgeon or an assistant Settmg the fluid directing vah es 1 to 6 and air direct- 
mg valves 7 and 8 (figs 3 to 6) produce the desired functions of the apparatus 

The photographs and schematic drawings (figs 1 to 6) show the apparatus as 
installed at the Miller Hospital mounted on the wall along side the table and 
dlustrate its functions 

The apparatus descnbed has been m use at the Mfller Hospital and functions 
v/ell It IS hoped it maj’’ be made commercially available for those who may wish 
to emplo}’’ it 

It IS a pleasure to acknow ledge gratefuUj'’ the help and valuable counsel given 
me m solution of this problem by Howard T Marston, Esq and Roy Bierman, 
Esq of the Brown Instrument Company, Division of the Minneapohs Honey¬ 
well Heat Regulator Company, Minneapohs, and John R Riede, B M E of 
the Ramsey Engineermg Company, St Paul 

228 Lowry Medical Arts Bldg , St Paul, Mtnn 




FUNCTIOM water FROt^ CeiUM& TA.SJK. TO FILL FLOOR TANK 
for MAMN6 SLYCIME MIXTURE 

OPEN FLUID VALVES S, 


figure 5 

Fig 5 Supply of water from celling tanl to floor tank for making glycine mixture 
For this function valves (5), (4) and (1) are opened Water from above ceiling tank under 
gravitj feed passes to gbcine tank via valves (5), (4) and (1) Graduations on gljcine 
tank sight glass (S G ) indicate volume of water in tank Required volume of gljcine con¬ 
centrate 18 added through tank top opening later sealed bj filler cap (F C ) 



SUPPLY OF GLYCINE 

FUNCTI013 


F ROM FLOOR TANK TO BLADDE R 


OPEN FLUID VALVES AIR VALVE 7 

FIGURE A 

Fig 6 Supply of glycine fluid from floor tank to bladder under regulated pretsure 
For this function ^alves (1), (2) and (7) are opened -kccurateh '^ejilated air pi^sure ^a 
valve (7) adjusted bj knob C (figs 1 and 3) is applied to gljcine tank Gl'cine fluid is dis 
placed from tank via valve (1) to bladder and to manometer via lahe (2) Pressure under 
which glj cine fluid is supplied to bladder is indicated bj manometer 
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IVith this combination of sensitive water pressure regulator and hj-persensitive 
air pressure regulator the mitial 9 foot head of water pressure from the above 
ceihng tank may be regulated to withm less than one mch of am desired pressure 
from 9 feet to zero Function of the apparatus is the exact equiialent of the 
adjustable height percolator 

The apparatus also prondes for supplj’' of isotomc fluid under sunilarl 3 ^ regu¬ 
lated pressure and flow the exact equiialent of the percolator The isotomc 
flmd is supphed to the bladder from a 16 gallon capacit 3 ' ta nk at floor lei el 
The fluid IS displaced from tank to bladder b 3 ' accurateh regulated air pressure 
apphed to the tank 

The suppl 3 ^ Imes to the bladder from the water pressure regulator and floor 
leiel gl 3 cme tank connect with a wall manometer contaimng a conspicuous 
colored float atop the flmd column easdi read from considerable distance Le\ el 
of this float IS the exact eqmi alent of percolator height 

The h 3 'persensitii e air pressure regulator with its knob v hich regulates pres¬ 
sure and flow is mounted on the C 3 stoscop 3 table where it ma 3 be operated bv 
the surgeon or an assistant Settmg the flmd directmg \ al\ es 1 to 6 and air direct- 
mg A al\ es 7 and 8 (figs 3 to 6 ) produce the desired functions of the apparatus 

The photographs and schematic drawmgs (figs 1 to 6 ) show the apparatus as 
installed at the hliUer Hospital mounted on the wall along side the table and 
illustrate its functions 

The apparatus described has been m use at the Miller Hospital and functions 
v’ell It is hoped it ma 3 be made commercialJ 3 aA ailable for those who ma 3 ' wish 
to emploA it 

It is a pleasme to acknowledge gratefull 3 the help and a aluable counsel giA en 
me m solution of this problem b 3 Hoiiard T hlarston, Esq and R 03 Bierman, 
Esq of the BroAra Instrument Compan 3 ', Dmsion of the hlinneapohs Hone 3 ’’- 
Avell Heat Regulator Compan 3 , hlmneapohs, and John R Riede, BME of 
the Ramsev Engineering Compan 3 , St Paul 

238 Lowry Medical Arts Bldg , St Paul, Mtnn 




FUNCTIOM water FROr^ CEIUII^G T/VMK TO FILL FLOOR TANK 
FOR MAKIN6 gLYCIME MIXTURE 

OPEN Fluid valves S,A,I 


figure 

Fig 6 Supply of water from ceihng lani lo floor tank for mat tng gtynne mixture 
For this function valves (5), (4) and (1) are opened Water from above ceiling tank under 
gravity feed passes to glycine tank via valves (S), (4) and (1) Graduations on glycine 
tank sight glass (S G ) indicate volume of water in tank Required volume of glycine con 
centrate is added through tank top opening later sealed bj filler cap (F C ) 



FIGURE ^ 

Fig 6 Supply of glycine fluid from floor tank tobladder under regulaledpressure 

For this function valves (1), (2) and (7) are opened Accuratelj rem 
vahe (7) adjusted bj knob C (figs 1 and 3) is applied to gbcine tank Gbc-ne fluid is dis 
placed from tank via valve (1) to bladder and to valve (2) Pressure 

which gb cine fluid is supplied to bladder is indicated bj manometer 
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With this combmauon of sensitu e vriter pressure regulator and ht-perseusiti\ e 
au- pressure regulator the initial h foot head of water pressure from the aho\ e 
ceihns tank mar be regulated to within less than one inch of anv desired pressure 
irom 9 teet to zero Function oi the apparatus is the exact equiualent of the 
adjustable height piercolator 

The apparatus also provides for supplv of isotomc fluid under similarlv regu¬ 
lated pressure and flow the exact equitalent of the percolator The isotomc 
flmd 15 supphed to the bladder from a 16 gallon capacitv tank at floor le\el 
The flmd is displaced from tank to bladder by accuiatelv regulated air pressure 
apphed to the tank 

The supplv Imes to the bladder from the water pressure regulator and floor 
level glvcme tank connect with a wall manometer contairung a conspicuous 
colored float atop the flmd column easil\ read from considerable distance Level 
of this float IS the exact eqmvalent of piercolator height 
The hypersensitive air pressure regulator with its knob which regulates pres¬ 
sure and flow is mounted on the cvstoscopt table where it mav be operated by 
the surgeon or an assistant Settmg the flmd directing val\ es 1 to 6 and air direct- 
mg val\ es 7 and S (figs 3 to 6) produce the desired funcnons of the apparatus 
The photographs and schematic drawmgs (figs 1 to 6) show the apparatus as 
installed at the Miller Hospital mounted on the wall along side the table and 
tllustrate its functions 

The apparatus descnbed has been m use at the Miller Hospital and functions 
well It IS hoped it mat be made conunerciallv at ailable for those who mav wish 
to employ it 

It IS a pleasure to acknowledge gratefuUt the help and t aluable counsel git en 
me m solution of this problem by Howard T ^larston, Esq and Roy Biennan 
Esq of the Brown Instrument Company, Ditasion of the Minneapohs Honey¬ 
well Heat Regulator Compant ^finneapohs, and John R Riede BJME of 
the Ramset Engmeenng Company St Paul 

22S Lmrry Medical Arls Bldg Si Paul Minn 




FUKICTinM water fRpM . CEILIISIG T/i^MK TO FILL FLOOR TANK 
' FOR r»^/\KlNG GLYCINE MIXTURE 

OPEN FLUID VALVES S, 4,1 


Figure 5 

Fio 5 Supply of water from ceiling lanl to floor tank for inal ing glycine mixture 
For this function valves (5), (4) and (1) are opened Water from above ceiling tank under 
gravity feed passes to gljcine tank via vahes (5), (4) and (1) Graduations on gljcine 
tank sight glass (S G ) indicate volume of water in tank Required volume of gljcine con 
centrate is added through tank top opening later sealed bj filler cap (F C ) 
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Catheters 


with the % 

all-new 1 

SELF-SEALING 

PLUG ^ 

. automatically re-seals inflation tube 
end when hypodermic needle Is withdrawn 

special new seabng compound pro\ndes 
fullj' effective closure as needle is re- 
rao^ed, e\en after many uses 
- extra long length helps to guide needle 
directly mto catheter lumen 
extenor ndges pronde firm, non-shp 
holding surface 

Rusch Latex Balloon Catheters are manu¬ 
factured of the finest Amencau latex and 
prorude maximum drainage mth dependable 
hemostasis Each balloon is silL-tied before 
rhppmg for added strength 
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long-acting sulfonamide 

MIDICEL provides all the clinical advantages ^ 
of truly modem sulfonamide therapy 1 TABLET- 
A-DAY CONVENIENCE-no forgotten or omitted main¬ 
tenance doses with consequent hazard of drug-free 
periods RAPID EFFECT—prompt absorption, good tissue 
diffusion PROLONGED ACTION-effective blood and 
urine concentrations sustained day and night with 1 tablet 
daily BROAD-RANGE ANTIBACTERIAL ACTIVITY-combats 
most sulfonamide-sensitive organisms, especially valuable 
in urinary tract infections WELL TOLERATED —low dosage, 
high solubility and low concentration in urine minimize 
danger of crystalluria 

Adult Dosage Initial (first day)—2 tablets (1 Gm) for mild or 
,, moderate infections, or 4 tablets (2 Gm) for severe infections 
, Maintenance—1 tablet(0 5 Gm) daily Children’s Dosage j 

According to weight See literature for details of 
dosage and administration Available 
, F’ 0 5 Gm, quarter scored tablets, 

, ' '' bottles of 24 and 100 - > 
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designed for 
the surgeon 
whose patients 
can afford 
the best 



The “Personally Certified” Electrosurgical Unit is designed to 
give a quarter century of superb performance in Hospital duty 
Especially created for the exquisite demands of endoscopic 
resection For more than nine years this instrument has proved 
its superiority to hundreds of urologists throughout the entire 
•world. 


Electrosurgical reprints and detailed specifications 'will be 
mailed to you on request Please address your inquiry to 

Dept JUH8 





"Personally Certified" 
means that each and 
every machine has, 
after the usual engi¬ 
neering inspection 
and testing, been 
operated in simulated 
surgical procedures 
III every variation 
by Cecil Birtcher 


THE BIRTCHER CORPORATION 


ASTI Valley Blvd Los Angeles 32 California 
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more and more 
hospitals are 
modernizing 
with the"AG” 






ELECTROSURGICAL UNIT 

with 

EXPLOSION-PROOF 

FOOTSWITCH 

Forbelter, surer performance, safety 
and dependability, there's nothing 
to match the Model “AG” Bovie 
Electrosurgical Unit with the L-F 
Explosion-Proof Footswitch, 
both Underwriters' listed 




This finest of all 
electrosurgical units has 
disunguished itself in dailv 
senice -ivith the -world s 
leading surgeons and hospitals 
It IS the one and onh unit 
featuring both tube and spark-gap 
cutting, each independent of 
the other, and it proiides electro¬ 
surgical flexibiliti heretofore 
unknown Get information now 
on the AG Bone and the L-F 
Explosion Proof Footswitch avail¬ 
able with It. Mail this coupon 


UEBa-FUESHBH COMPANY iD-tw 

Gnanncrti 15 Ohio 

Gcndemen 

PlcjLse send (without obhginon) your 
litest illustrated brochure on the Model 
AG Bone Electrosurgical Unit to 
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UROLOGIC USES 



relaxes genitourinary spasm, 
controls symptoms of neurogenic bladder 


Onginally intended for use in gastrointestinal disorders, Banthine (brand 
of methantheline bromide) has attained considerable popularity in treatment of 
certam lesions of the unnary tract 

In their recent text Lowsley and Kirwin* state “In the urogenital tract, 
Banthine has proven useful in resolving spasm of parasympathetic etiology, by 
virtue of Its anticholmergic activity In Hunner’s ulcer and other forms 
of cystitis, where there is intense vesical imtability and great reduction m the 
capacity of the bladder, it has proved very efficient 

“The most important single indication for Banthine therapy in vesical 
dysfunction is hypertonicity of the detrusor muscle If the applied stimuh are 
not too strong, Banthine will relax vesical spasm due to 
parasympathetic stimulaUon, ” 

Extensive clinical expenence has proved the usefulness of Banthine m 
treatment of neurogenic bladder associated with multiple sclerosis, 
cerebrovascular accidents, syphilitic paresis, postoperative cordotomy, and brain 
tumor Banthine has also proved of value m reno-ureteral cohc 
and m some patients with functional enuresis 

•Lowtiey O S *n<l Klrwln T J Clinical Urology Baltimore The WllUams & Wilkins Company 
1936 p 618 


Research In the Service oj Medicine 
a D SEARLE i CO CHICAGO 80 ILLINOIS 
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dyclonine hydrochlonde 


the unsurpassed topical anesthetic 

for 

instrumentations 

examinations 

pain 

pruritus 

DYCLONE does more safely than any 
other topical anesthetic because it is 



fast-acting 

long-acting 

antibacterial 

antifungal 

nonsensitizing 

supply DjClone Creme lubes of 1 o: ith 
re rial appUcaior D,c!one Solution bogles 


of 1 and 6 o: 



Pri'i.IAN->.IOORE COMPAXY 

DIVISION OF AUJED LABORATORIES INC. 
IVOIANAPCUS t, 1SDIA.NA 
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Sodinm and M«*Jbylsluca=Dine DUtnxcates and ^.eyuijcXn SnHat« 


for maximum opacificatiomuhen urinary 
tract injection ts present or suspected 

Retrografin provides the same excellent film 
qualitv exceptional patient toleration and 
optimal convenience in retrograde pvelographv 
as that provided bv Renografin 30*^ And, in 
addition, it contains 2’='~'c neomvcin (as the sul¬ 
fate) for ividelv effective bactericidal action m 
cases vnth proved or suspected urinary tract 
mfectioiu Supplied tn 50 cc vials 


for routine i etrograde pyelography 

RENOGRAFIN 30% 

SqnJbb Sodinm and MetiiTl^acauaineDiatrisoa^ 

Its excellent local tissue tolerance and 
proved svstemic tolerance, even in the 
presence of pyelo-renal backflow, make 
Renografin 30Cc the preferred agent for 
routine, optimal densitv retrograde pye- 
lograms Supplied tn SO cc vials 


Retrograde pyelography with either Retrogra- 
fin or Renografin 30% is especially useful when 
poor kidnev function makes other procedures 
impractical, or when retrograde study will 
provide supplemental diagnostic information 


Squibb 

Squibb Quality—the Priceless Ingredient 



Compazine 

prevents postoperative nausea and vomiting 




j ^ 

/ 







/ 

Compazme’ can be depended upon to have little, if any, hypotensive effect 

V 

Available Ampuls, Multiple dose vials. Tablets, Spansulef capsules. Syrup 
and Suppositones 


Snnth Khne & French Laboratories, Philadelphia 


*TJvl Reg U S Par Off for proeWorpaanne SJCf 
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HIGHIY tNnBtCIERUL 
YEINOTANiUniBIOIIC! 


Mandelamme is effective against almost all strains of baaena 
found in urinary tract infections—even those resistant to 
anubioacs and sulfonamides Mandelamme won t sensmze 
pauents no resistant strains develop side effects are mini¬ 
mal And Mandelamme is priced at just a fraction of the cost 
of other anabaaenal agents' 

Available In 0 25 Gm tablets, 0 5 Hafgrams® and pleas¬ 
antly flavored Mandelamme Suspension for children 
Dosage Adults—iniual daily dose of 4 to 6 Gm Children 
need as httle as 1 Gm daily (Mandelamme Discs, for quick 
identification of Mandelamine-sensiuve bacteria, available 
from y our laboratory supply house ) 


safe and effectit e for chronic urinary tract infections 

MANDELAMINF 

BrjrJ tf r-nhtrjr-irt rarj Iji fcrr-irl} a prijna o/Afffrj a 


WARNER-CHIUCOTT 
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NEW 

AUTOMATIC RECORDING 
UROFLOMETER 

For Roufine OfFice Practice 
By Joseph J Kaufman, M D 

Provides a simple, objective, painless test of void¬ 
ing velocity in normal and man^ abnormal condi 
tions Aids in determining degree of obstruc 
tion from various causes, and postoperative 
improvement Simple, compact, inexpensive Pro 
vides a permanent patient record on an inkless 
chart 

Ask for complete details 


Mueller a co. 

330 South Honore Street 
Chicago 12 Illinois 

Dolloi • Hoviton • Loi Angelei • Rochester, Mina 



Radon 

When interstitial radiation 
IS indicated, the ALL GOLD 
radon implant is recom¬ 
mended 

Our radon implants are ALL 
GOLD—24 Karat—and 


excellent for intratumoral 
implantation 

High temperature sterdiaa- 
Oon is possible with utmost 
safety 

Accurate dosage is assured 
because the ALL GOLD ra¬ 
don implant is sold with a 
guarantee as to radon con¬ 
tent at hour of use 


Prices and Literature on Request 

RADIUM CHEMICAL COMPANY • Inc. 

I6l East 42ad Street, New York 17, N Y 
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After 24 j ears of use and o\ er 2S00 published reports, Pestothaj^ 
has—unmurtalabh—become the world’s most thoroujhU docu¬ 
mented intra\ enous anesthetic Unsurpassed for safett, ^■e^^atHm, 
effecUN eneas, and > et highlj economical, Pestothai- Sodium has 
todaj become ycnonymous with modem intra- H f) ,, 

^ enous anesthesia Do >our ha\e our liteature^ vXWTOIU 

Sodium 

• *• ‘"n-openul Sod-ura for Injection Abbonl 
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Why more and more hospitals are using AMBULANTERNS- 

V They hold empty 1 liter solution bottles —> 

Character and quantity of urinaiy drainage 
can he seen without inconvenience for 
physician, nurse or patient i 

Patented design permits easy and w 

^ safe ambulation 

t Unique handles will not slip off any 

, t bed rail—keep bottles up off floor | j 

Economical—quickly pay for themselves ,1 

SOLD DIRECT—Catalog on request 

BASKET MODEL ^ ^ CT.un.on imn 


STANDARD MODEL 



The Ambutainer Company 


159 Christopher Street, New York 14, N. Y. 

makers of AMBUTAINER (double-vented) Drain Caps and Drain Sets 


RADON 

SEEDS 



/ OR safety and reiiobibty use composite Radon seeds in your cases 
requiring interstlhal radicrtion The Composite Radon Seed is the 
only type of metal Radon Seed having smooth, round, non-cutting 
ends In this type of seed, illustrated here highly magnified, Radon 
is under gos-tight, leak-proof seal Composite Platinum (or Gold) 
Radon Seeds and loadmg-slot Instruments for their implantation 
ore available to you exclusively through us Inquire and order by 
mall, or preferably by telegraph, reversing charges 

THE RADIUM EMANATION CORPORATION 

GRAYBAR BLDG. Telephone MU 3-8636 HEW YORK 17, N. Y. 
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Why more and more hospitals are using AMBULANTERNS- 

They hold empty 1 liter solution bottles ^ 

f Character and quantity of urinary drainage I j 

j I can be seen without inconvenience for ^ 
j physician, nurse or patient | 

1 > Patented design permits easy and j tt 

safe ambulation /%0\ 

i Unique handles will not slip off any 

, t bed rail—keep bottles up off floor I j 

Economical—quickly pay for themselves u 1 ^ 

DIRECT-Catalog on request 


STANDARD MODEL 



The Ambutainer Company 


159 Christopher Street, New York 14, N. Y, 

makers of AMBUTAINER (double-vented) Drain Caps and Droin Sets 


RADON 

SEEDS 



/ OR safety and reliability use composite Radon seeds in your cases 
rec[uiring interstitial radiation The Composite Radon Seed is the 
only type of metal Radon Seed hovmg smooth round, non-cutimg 
ends In this type of seed, illustrated here highly magnified. Radon 
is under gas-tight, leak-proof seal Composite Platinum (or Gold) 
Radon Seeds and loading-slot mstruments for their implantation 
are available to you exclusively through us Ingulre and order by 
mail, or preferably by telegraph, reversmg charges 

THE RADIUM EMANATION CORPORATION 

GRAYBAR BLDG. Telephone MU 3-8636 NEW YORK 17, H. Y. 







In a sertes by KaufmanI he report 

' no serious unloword reactions have 
resulted from its use 

"(n addition, the medium bos been found t 
import excellent rodiopoaty ’ 

'It 15 relatively non irritating to urethral mi 
miscible with urine and hormless when 
introduced into the circulation ” 

I t'a/r-n’t ! 1 1 Erpeneri-ci v-iih 7Hi>orc I ~ An 
Tl /oiiopiC Urcihro^rophic lAediL-n I Urol (A c 

pjbUcofior) 
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u^cd .ucc''- fully in million^ of ca for 
the 0 vaiiou. tochniques 

IHTFAVEMOUS UROGRAPHY AtICIOCAROtOl 
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Completely new 3rd edition! 


CLINICAL UROLOGY 

By Oswald S Lowsley, M D. and Thomas J. Kirwin, M D. 
2 vols f 1200 pp , 600 figs, Index, $32.50 

Illustrated by William P. Didusch 


From subject matter to format the 
new edition of Cunical Urology is 
almost a new book Hundreds of new il- 
uatrations by the great urologic artist 
William P Didusch, complete revision of 
existing matenal and the addition of 
much new subject matter make the new 
edition of this important work truly new 
Even the pages have been rearranged 
mto three columns and enlarged for easier 
-eadability 

Among important new or revised 
sections are those on cancer of the pros¬ 
tate gland and of the bladder, retropubic 


prostatectomy, methods of diverting the 
unnary stream and total cystectomy, the 
treatment of anuna (mcludmg the use of 
the artificial kidney), endocrinology in 
relation to the urogenital tract, and 
chemotherapy and antibiotics in urologic 
practice 

/ 

Of value not only as a textbook for 
students, mtemes and residents, this 
work also benefits the practicmg urolo¬ 
gist and the general surgeon The excel¬ 
lent illustrations make Clinical Urol¬ 
ogy also an atlas of urologic pathology 
and surgical techmc 


THE WILLIAMS & WILKINS COMPANY 

Ml Royal and Guilford Avenues Balhmore 2, Maryland 

Pleaae send Lowsley & Kirwin, 3rd ed on approval I enclose full payment to save postage and 
handling charges 

NAME-----—-—---- ~~ 

ADDRESS——------- ■ 
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RETROPL'BIC PROST^TECTO'MY for Be¬ 
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URENT: ANT) THE L'RLN AR'i SEDEVIENT 
A Praeucal ^Manual and Atlas hj Richard 
AT Lippman AI D Presenis bnei terse 
descriptions of the Tanoiis clinical condinons 
■"ha* aS'ect unne and the unnar* sediment so 
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ACUTE RENAL FAILLRE Including the 
Use of the ArtiBcial Kidnev frj John T 
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SUTILAPITIC CLOSURE OF ARSICO- 
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to increase your 
professional effectiveness 
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for cold sterilization 

of n heart lung machines Zl syringes and hypodermics 
n artificial kidneys C rubber and plastic tubing 

C rubber gloves n nylon sutures 

n stainless instruments 
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for urinaiy infections ... 

there is no safer or more effective 

sulfonamide preparation you can prescribe 



Tablets 


sustained release sulfaethvlthiadiazole. S K F 


• The unusual safety of r?w ‘Sul-Spanfab’ Tablets ts attnbuted in part to the 
high solubility, rapid n'nal clearance and low acetylation (inactivahon) of 
their active ingredient, j^sulfaethylthiadiazole Sulfaethylthiadiazole has the 
lowest acetylation of all sulfonamides in gener.il clinical use (1-5^ in 
blood and 5-10% m unne) 

• In addition, the sustained release form also contnbutes to ihc _ cty of the 
preparation It eliminates peak drug concentrations and minimi es possible 
toxicity or side effects 

• ‘Sul-Spantab' Tablets offer broad-spectrum antibacterial activity In many 
cases they are effective against organisms which have shown increasing 
drug resistance, such as the micrococci (staphylococci) For example, Vici 
et al ’ found that, of 30 isolations of micrococci from patient* arm 
specimens, 24 were sensitive to sulfaethylthiadiazole 


A single oral uoss qI2h provides t{ic“apeubc blood and urine levels around-tht-clock 

I Vi k, N , Campbell, E W , Gistason G J, and Bondi A Sulfaethylthiadiazole (SETO) 
Therapy for Simple aod Complicated Unnary Tract Infections, J Urol 77 777 (May) 1957 


Kline d French Laboratories, Philadelphia 

first X in sustained relej’= oral medication 
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Dependable Analgesia... 
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PROFOUND • PROLONGED • CONTROLLED 



“'•Pontocaine’ 


SAOpCtpljlVpgK 


OS.'^c nnd 0^5^ Pontocaine HCl in dextrose 
(hypei’baric) ampuls ol 2 cc (4 mp and 5 wg ) 
Also A iphanofd * {instantlj" soluble dry 
form) and iri solution in saline (isobaric) 

HIGH 
MEDIUM 

low 

0^“^ Pontocaine HCl in dextrose 
(hyperbaric), ampuls of 5 cc, (15 mg ) 
Niphanoid,’ ampuls of 10 15 and 20 mg 
I'c solution (in saline) 2 cc. (20 mg ) 




0 IS*^ solution vials of 100 cc. 
'b.ipbanoid,” ampuls of 250 mg 


hydiochloiKie 


Mm... 


Each sealed Amptainer^ contains 
a single stenle ampul 


Alirm ntrrn • 




Rubber diopbrogm 
stepper 


-SferTe ompol 


ffUide ond outirde) 


• Viol 


Thf following 
fof«fione are available in Atnp^cincrs 
Pontocaine solution 2 cc (20 mg) 
Pontocaine 0.25^c solution m dextrose, 
2 cc- (6 mg ) 

^Always ready for vse — no outoelaurf^ 
or «forci7c in antiseptics rcjpf red 


UtOtATOIltf TC*( It 


foo^oco «>• (brin'd erf tttfocoi"*} 
N pbc^e*d end Afnp'o f%*t 
hWr—crrin rrfl 0 $ Pot OTf 








What IS the most reliable method 
for diagnosingprostatic carcinoma'^ 

Rectal palpation 

How accurate is it^ 

80% accurate 

So/(rc?—Malamcnt, M J M Soc New Jersey 54 115, 1957 

m advanced prostatic carcinoma 

STILPHOSTROL* tablets ampuls 

Diethylstilbestrol Diphosphate Ames 

• Has “ an effect over and above ordinary estrogen therapy 

• Relieves pain, diminishes urinary symptoms, promotes well-being ' 

• “ easy and safe to give very large doses intravenously or by 
mouth 

(1) Flocks, R H , Marberger, H , Begley, B J and Prendergast L J J Urol 
74 549, 1955 (2) Flocks, R H J A M A /6i 709 (Mar 2) 1957 

A\ailahle AMPULS Boxes of 20 Each 5 cc ampul conlains diethylstilbestrol 
diphosphate 0 25 Gm as a solution of the sodium salt Tablets Bottles of 50 
Each tablet contains diethylstilbestrol diphosphate 50 mg 


AMES COMPANY, INC • ELKHART, INDIANA 
Ames Company of Canada, Ltd , Toronto 



fl.Ti ad-vancG in tliG treatniGnt of 
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El 
>' □ 


a new 


specific 

moniliacide 

MICOFUK' 

•! pitufdiirte 



the established 


specific 

trichomonacide 

FUROXONE' 

br«rti fur«f»lid*n» 




TRIC(^%RON 

sTAGINAL SUPPOSITORIES AND POWDER 


85X CLINICAL CURES* 

In 219 patients with either tnchomonal 
vaginitis, monihal vaginitis or both, 
clinical cures were secured in 187 




71% CULTURAL CURES* 

157 patients showed negative culture 
tests at 3 months loUow-up examinations 
Patients reported rapid relief of burning 
and itching, often within 24 hours 

STEP 1 Office administra tion of _ 

TwconjRON Vaginal Powder |iMPS ovgD' 
at least once weekly 

STEP 3 Homruseof 

Tricofgron Vaginal Suppositories |iMp wovgD 

b} the patient, 1 or 2 daily, including 

the important menstrual days 


•Combined results of 12 independent clinical 
iniestfgators Data available on request. 

supposrroRtEs 

0 375^ Micofur, Fnroxone. 

POWDER 

0 5*^ 'Mieofur, 01% Furoxone. 

EATOV laboratories NORWICH NEW YORK 






Azotrex is the only 
urinary anti infective 
agent combining 



(1) the broad spectrum • 
antibiotic efficiency of 
Tetrex— the original 
tetracycline phosphate 
complex which pro 
vides faster and higher 
blood levels, 


\ 


(2) the chemothera 
peutic effectiveness of 
sulfamethizole—out 
standing for solubility, 
absorption and safety. 


(3) the pain relieving 
action of phenylazo 
diamino pyridine HCI 
—long recognized as a 
urinary analgesic 



This unique formulation 
assures faster and more 
certain control of unnary 
tract infections, by provid 
ing comprehensive effec 
tiveness against v/hatever 
sensitive organisms may 
be involved Indicated in 
the treatment of cystitis 
urethritis, pyelitis, pyelo 
nephritis, ureteritis and 
prostatitis due to bactenal 
infection Also before and 
after genitourinary surgery 
and instrumentation, and 
for prophylaxis 

In each AZOTREX Capsule 
Tettiex (tetracycline phos¬ 
phate complex) 125 mg 
Sulfamethizole .250 mg 
Phenyl azo-diamino- 

pyndine HCI 50 mg 
Min adult dose 1 cop q J d 



when you encountei 

• lespiiatoiy infections 

• gasti ointestinal 
infections 

• genitoui inaiy 
infections 

• miscellaneous 
infections 


/o? all 

teti acycline-amenable 
infections, 
piesciibe supeiioi 



SUMYCIN 

Squibb Totracyclln* Phosphate Complex 


Squibb 



Squibb Quality— 
the Priceless Ingredient 


In ymii patients, sumycin piodnces 

1 Supenor initiaJ tetraej dine blood levels—faster and higher 
than ever before—assuring fast transport of adequate tetra¬ 
cycline to the site of the infection 

2 High degree of freedom from annoying or therapj -inter¬ 
rupting side effects 


Supply 

Tktraet/eUne pho$phat* 
eompltx et^ir to 
tetracycline HCl (mg ) 

PacLaglng 

Sumycin Capioles (per Capsule) 

250 

Bottles of 16 and JOO 

Sum> cm Suspeuslon (per S cc^ 

J25 

2 OX- bottles 

Sumycin PedJatne Drops 
(per cc —20 drops) 

100 

10 cc dropper bottles 
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• The Amcncan-Sisk Urological X-Ray 
Table meets the most rigid Urological 
requirements for Cystoscopy, Transure¬ 
thral Resection and all Gemto-Unnary 
procedures 

A new electro hydraulic lift provides 
smooth, effortless raising and lowermg of 
even obese patients through a full 32" to 
46 height range All approved patient 
positions are quickly and easily secured 
True table balance permits full 90° ver¬ 
tical rotation from 15° Trendelenberg to 
an extreme 75° Reverse Trendelenberg 


• Comfortable Knee Crutches 

• Recipromatic Bucky Diaphragm 


easily, smoothly 

Radiographic investigation of the pa¬ 
tient IS faalitated as the "Recipromabc" 
Bucky Diaphragm and X-Ray tube al¬ 
ways remain m correct relative position 
regardless of table angle aiding 

studies of the shiftmg internal organs 


For detailed literature, write for Bulletin TC~20I 



World i (argeit dejignerj and manufacturer* of 
Surgical Steritierj Tobler, tight* and 
Reloled Product* 

n 



"more than a simple tube 
anatomically complex 

with a tortuous network of periurethral glands . . , 
highly susceptible to localized infection . . 
a frequent source of pelvic distress. 

BEFORE the menopause 

bacterial urethritis... 

infection and pain yield quickly^ to 


FURACIN 


BRAND OF HfTROFURAZONE 


urethral suppositories 


antibacterial . . . anesthetic . . . gently dilating 

Each Suppository contains Furacin 0 2% and 
diperodon HCl 2% in a water-dispersible base 
Hermetically sealed in silver foil, box of 12 

1 Wharton, L R in Campbell M Urology Philadelphia and 
London W B Saunders Company 1954 vol 2 p 1390 et seq 

2 Barrett ME J M Ass Alabama 26 144 1956 

3 Youngblood V H J Urol Balt TO 926 1953 

D NITROFURANS-a unique class of antimicrobials- 
** products of Eaton research 
14 



AFTER the menopause 




1 Postmenopausal urethritis — 
pretreatment urethral smear Absence 
of normal cornified squamous cells 

2 After 2 weeks' treatment with 
FURESTROL Suppositories — squamous 
cells reflect healthy new epithelium 


cytologically complex... 

with a mucosa affected by estrogen deficiency . . . 
reflected by postmenopausal atrophy with susceptibility 
to infection . a frequent source of pelvic distress. 

postmenopausal urethritis 


"progressive histologic normalization" 
parallels rapid symptomatic relief® with 



suppositories 

ESTROGENIC . 

antibacterial . . anesthetic. . . gently dilating 

Each Furestrol Suppository contains Furacin 0 2% 
diporodon HCl 2% and diethylstilbestrol 0 0077% 

(0 1 me ) in a water-dispersible base 
Hermetically sealed in orchid foil box of 12 

4 Youngblood V H Tomlin E I! Williams J 0 and 
Kimmelstiel P Tr Southeast Sect An Urol Ass 
(to be published) 5 Yountblood V H Tomlin E U 
and Davis J B J Urol Ball 78 150 1957 


EATOII laboratories. NORWICH. HEW YORK 
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NOW 

a bactencidaf 



urinary 

antiseptic 


CATHOZOIE 

(Sodium Novabiocin with Sulfamothylthiadiazele) 



AnttbaoteMal apoctrum 'CATHOZOLE' Is 
bactericidal and has an exceptionally broad 
antibacterial spectrum It Is highly effective 
against the most frequent and even against 
some of the most stubborn urinary tract 
Infections (E co// P vulgaris pseudomonas 
and staphylococcus) 

Speed of action Pain, frequency, burning 
and Irritation usually subside within 24 
hours 

Urinary tract concentration Achieves ef¬ 
fective levels, higher than those attained 
with any other urinary tract antiseptic 
Solubility ///gAejf solubility and lowest acety¬ 
lation of any available urinary tract anti¬ 
septic Less hazard of crystallurla 
Tolerance Oral dosage forms well toler¬ 
ated Relatively rare side effects 
Indications Acute end chronic uncompUcatod 
and resistant urinary tract Infection In young and 
old No cross resistance with other urinary tract 
antiseptics 

Supplied Tablets 'CATHOZOLE'—In bottles of 2-4 
and too tablets each containing 125 mg Catho- 
mycln'Novobiocin (os sodium novobiocin) and3TS 
mg sulfamethylthladiazole 

MERCK SHARP & DOHME 

CATIKlZOL£i..lmJ«urtcofH«ll*ei>,f«: ’ 1 DIVISION OF MERCK i CO INC, PHILADELPHIA 1 PA 
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FIRST 

. WITH IMPROVED CONTRAST MEDIA 

“Other materials ha\e followed uroselectan asd onl' recenth 
a new and different compound was svnthesized bj* 

Dr V H Walhngford* in this countrj which has led to 
creation of urokon hiTiaque and miokon all of which are 
greatly superior to am of their forerunners ’ * 



1 ^ e-d In Ccr-Ib. =n U-A-t -c-i -1 

•Dr V H Wallingford of Mallinckrodt Chemical Works svnthesired 
till*: compound known as Drokon Sodium Brand 
of Sodium Acetmoate in 19-15 

NOW another progressive step 


I > 

; 4._.• fj-i . 


miokon 


SODIUM dU^ 


INTRAVENOUS UROGRAPHY 




it'' 



1 '1. L s d: "e 


/ ’ etc-IS p cUwCed b/f'a -p^cct 

r-aie sc' UROKON- 

Us^c s-cccss'l > n — c'S c' cases fc the.e \a c.i 

INTRAVENOUS UROGRAPHY RETROGRADE PYELOGRAPHY, 
CHOLANGIOGRAPHY ANGIOCARDIOGRAPHY, TRANSLUMBAR 
ARTERIOGRAPHY NEPHROGRAPHY ond CEREBRAL ANGIOGRAPHY 

UroVcT Sea .-n (2 c-a c' Scc-l— i ^^ce nzeme) u esc ab'e 'c spec ‘c (."-s 
n lH,ee cc-cc- c c-.. CT 53 , c-a 70“ 


/■/. 


a / 


fCC - I f 
ChiC»CO Cl 
1 I C» A-t 


AlUf citoai Slur s 

Cl lA I cit tlA c 

MAllINCrrODI chih 


-1 ic IS - AO " ccia ST'E c 
CE rci ICS A CCi£S fHUACA amja 
CAl WOIAl lIMlItD J7. ST tA. S'tEE- 
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NOW 

a bactericidal 
urT?iSi^^ 

^ antiseptic 


CATHOZOLE 

(Sodium Novobiocin with Sulfamethyithiadiazoio) 



CATHOZOLE h t In Jemtk ol Hirtk S Co, lot 


Antibaoteriat spectrum 'CATHOZOLE' Is 
bactericidal and has an exceptionally broad 
antibacterial spectrum It Is highly effective 
against the most frequent and even against 
some of the moat stubborn urinary tract 
Infections (E coH P vulgaris pseudomonas 
and staphylococcus) 

Speed of action Pain, frequency, burning 
and Irritation usually subside within 24 
hours 

Urinary tract concentration Achieves ef~ 
fectlve levels, higher than those attained 
with any other urinary tract antiseptic 
Solubility WgAesf solubility and /owesf acety¬ 
lation of any available urinary tract anti¬ 
septic Less hazard of crystallurla 
Tolerance Oral dosage forms well toler¬ 
ated Relatively rare side effects 
Indications Acute and chronic uncomplicated 
and resistant urinary tract Infection In young and 
old No cross resistance with other urinary tract 
antiseptics 

Supplied Tablets 'CATHOZOLE'—in bottles of 24 
and 100 tablets each containing 125 mg 'Catho- 
mycln*Novobiocin (as sodium novobiocin) andSTS 
mg oulfamethylthladlazole 

c - MERCK SHARP & DOHME 

T DIVISION OF MERCK & CO, INC, PHIlADaPHIA 1 PA. 
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FIRST 


WITH IMPROVED CONTRAST MEDIA 

"Other materials ha\ e followed uroselectan and onlv recentlv 
a new and different compound was smthesized bv 
Dr V H. Wallingford* in this country wbicb has led to 
creation of urohon hvpaque and miokon all of which are 
greatlv superior to anj of their forerunners ’ ^ 


W I Ecf tr-t It Csr*--S zn ^ V ” t A-t- —il 

75*^5 l'5-l 

•Dr V H. WaBingford of ilalhnckrodt Chemical Worl^ svnthesiied 
compound known as Urokon Sodium Brand 
of Sodinm Acetmoate in 1945 '"~-- 

NOW another progressive step 


mi 


okon 



SODIUM 


INTRAVENOUS UROGRAPHY 


t-= esc' UROKON' 

Used 'ccce- l y l- — c-j c' ccses ‘c i-e'e \c c.^ ec— :;,es 

INTRAVENOUS UROGRAPHY RETROGRADE PYEIOGRAPHY 
CHOLANGIOGRAPHY ANGIOCARDIOGRAPHY, TRANSIUMEAR 
ARTERIOGRAPHY NEPHROGRAPHY ond CEREBRAL ANGIOGRAPHY 

UrccT See .-1 (B c-c c' Scc-c-i Ace rizcm») i, mc-ct'e 'c spec' c u^ei 
ntheecc-ce- c cc. Zd' 5:% c-c 70" 


‘ • ' I ' ' J, . 

ICC C t I * ti crrcci < lEE I ir - . - - 

CHIC»00 Cl CT *T1 cu El. - -r ” * S'-'E' El lOtC £ I T 

. CIE tl. . .E .Cl- ICS. GEIES EHIl.C. .u,,^ ..I ft. 'O 

"C. . . MME..C«OOTC«SHlCai.c«,UM,T £0 s* E ..1 .= 






in male infertility 



5 meg & 25 meg (seored) tablets 


"Infertility maj often be the only or earliest 
manifestation of either mcipient Hypothyroid¬ 
ism or The Hypomelabohc Syndrome (euthy 
roid hypometabohsm, non myxedematous 
hypometabolism, metabolic insufficienc), or 
pseudoh}pothyroidism) ” 

In treating infertility associated isith h}pothy 
roidism, 'C}tomer "offers the advantage of rapid 
establishment of therapeutic benefits as uell as 
relativel) rapid dissipation of effect, an impor 
tant aspect vhere toxicity supenenes ” 

In treatmg infertility associated wth the hypo 
metabolic syndrome, 'Cytomel’ "is the logical 
replacement therap} 

Kupperman, H S , et al The Modem 
Endoenne Approach to the Management and 
Diagnosis of the Infertile Patient 
Scientific Section of 106th Meeting 
of A M A Neil York, N Y , June 3 7 19'^7 

Smith Kline & French Laboratories, Philadelphia 


*TXI Bcg.U^ P,t.Oa:rorliolli7roniiie,SJtF (L-triloaoIliTromneor 
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New... from Pfizer Research 



compounds tested 



compound unexcelled 


Progress has been made in antibiotic therap) 
through the use of ab-mrption enhancing agents 
resulting m higher, more effectiie antibiotic blood 
le\els 

For the past tiio years, in a continumg search for 
more effecUie agents for enhancing oral antibiotic 
blood levels, our Research Laboratories screened 
eightv four adjuvants including sorbitoL citnc 
acid sodium hevametaphosphate. and other or 
game acids and chelating agents a« weU as phos 
phate complex and other analogs After months of 
intensne comparative testing glucosamine proied 
to be the absorption-enhancmg agent of choice. 
Here s ■why 

1 Cros'oier tests shois that average blood levels 
achieied wth glucosamine were markedlv higher 
than those of other enhancmg agents screened 
In some cases this effect vias more than double. 

2 Of great importance to the practicing physician 
IS the consistenev of the blood le\el enhancement 
achieved iMth glucosamine. Extensive tests show 
that the enhancing effect vsith glucosamine occurs 
in a greater percentage of cases than with any 
other agent screened 

3 Glucosamine is a nontoxic phjsiologic metab¬ 
olite occurring naturally and iMdely in human 
secretions tissues and organs It is nonimtating 
to the stomach, does not increase gastric secretion 
IS sodium free and releases onlv four calories of 
energy per gram Also there is eiidence that glu 
cosamine may fa\orabh influence the bacterial 
flora of the intestinal tract. 

For these reasons glucosamine provides you ■mth 
an important nei\ adjuiant for better enhance¬ 
ment of antibiotic blood leiels Tetracvcline, po¬ 
tentiated ph\ siologically -with glucosamine, is now 
available to you as CosA Tetbacin 


CQSA-TETRACYM 


Ct.UCO.>*MlI t POTENTIATED TETRACtCUNE 


Capsules 250 mg and 125 mg 



Pruui Lsror Monies 
DiiTjion Chas Pf^er A Co Inc 
CiooVlynC N ^ 


The most widely used 
broad-spectrum antibiotic 
now potentiated with 
glucosamine, the 
enhancing agent of choice 
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even in advanced cases 




TACE IS effective where other estrogens faiP® even in advanced cases 


Because tace is stored in body fat, it is liberated gradually and does not 
activate the adrenal or pituitary gland ^ tace is better tolerated over pro¬ 
longed periods” no edema, no nausea or vomiting" feminization is mim- 
mal ^ ” There is, however, a gratifying reversal of the pathologic picture 
rehef of pain, regression of lesions, weight gain “ 

Referenoesi 

/ O Conor V J and Sokol J K Quart Bull Nor/hwejf U M School 
2i 161 1952 2 Carroll G and Brennan R V J A MJk iS7SBi I9S5 

3 Smith P G et qI J Urol 65 806 1951 4 Pohlono V A ond Alyeo 
£ P TACE Symposium 1952 B Headstrearn J W Trans South Central 
Sec Am Urol Assoc 1954 6 Mortensen H M J Australia I 728 1953 THE WM S MEffffELL COMPANY 

N»t¥Ynrk Cincinnati St Thofflna Ontario 
DoSQgC 1-2 CQpSUlcS doily t»apcim»k. 7*0*0 Anctbfj-E^cluiwe product of Ongn*lMerfellfle«*rch 
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dM^iAidcAo^id^ 


FURADANTIN® INTRAVENOUS SOLUTION 


often rapidly effective. 

\n systemic infections such as septicenua (bacterenua), peri¬ 
tonitis, and other bacterial infections as of postoperative 
^\ounds and abscesses, when the organism is susceptible to 
Furadantin, 171 severe genitourinary tract infections when 
the patient is unable to tahe Furadantin by mouth 

Furadantin IV has proven dramatically effects e—often 
lifesa\ing—e\en in infections which failed to respond to 
other antibactenals It has been administered to adults and 
children alike without serious toxic effects 

FTtradantin I V solution is dissolved aseptically in a sterile 
diluent at room temperature, just prior to use by intravenous 
dnp onh Full dosage instructions and discussion of indi¬ 
cations and side effects are enclosed in each package. 
FTjradantin I V IS now a\ailable to all hospital pharmacies 

U MTROFUP ANS—n new class of antimicrobials— 

* neither antibio*ic3 nor sulfonamides 
o EATO' LABOnATOPIES VORWICH, NEW lORK 



In urinary-tract infections 


I 


I L S 


L L S 



I 


\ 


SUSPENSION 


TABLETS 



[UJLFCQ): 



Triple Sulfonamides^ Wyeth 
{Trisulfapyrimidines Sulfadiazine 
Sulfamerazine Sulfamethazine) 


A.MS 



O- 


Thn jdveflistmtnl con 
foimc to the Code foe 
Adwiamtef fhePhni 
cisrt$ Cooncil for Infer 
nutton on Child Hcetth 



Philadelphia ] Pa 
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in 

pyelonephritis 
delay is 
dangerous... 




FU RADANT 


•BAHD or Hrr oru anto n 



^OOO 

for rapid eradication of infection 


In the majority of 112 cases of acute per¬ 
sistent or relapsmg urinary tract infections 
“mtrofurantom [Fxjradantin] was effective 
clinically, wth a pronounced improvement, 
mdicated by the appearance of the urme as 
well as by verbal commendation by the pa¬ 
tient \vithin 24 to 36 hours Some of these 
patients ^vlth seemmgly impossible cases were 
cured of their infection ’* 

Furadantin first because of these advantages 
a specific for urmary tract infections rapid 
bactericidal action negligible development 
of bacterial resistance nontoxic to kidneys 
liver emd blood forming organs 


AVERAGE DOSAGE ADULTS—loMT 100 mg tab¬ 
lets dady, 1 tablet durmg each meal and 1 on 
retiring rvith food or mdk In acute uncom 
plicated infections 60 mg q Ld. may be pre¬ 
scribed If patient is unresponsive after 2 to 
3 days mcrease dose to 100 mg q i d 
CHILDREN—5 to 7 mg per Kg (2 2 to 3 1 mg 
per lb ) per 24 hours 

SUPPUed Tablets 60 and 100 mg Oral Sus 
pension (25 mg per 5 cc tsp ) 

*Slewaft B L and Row* H J J Am M. An 160 1221 1954 
^ EATO^ LABORATORIES NORUICH ^EW■10BK 


Nftrofuran%—a new class of anf rmfcrobfats—nelthsr antfblotIcs nor aultonmmldma 








for cold sterilization 

of n heart lung machfnea C eyiinges and hypodermfca 
r* arliffclal kidneys C rubber and plastic tubing 

n rubber gloves C nylon sutures 

n stainless Instruments 

ElfecUve egslntl roaltlant organisms T Staph^ Proteus, Yeasts and molds, Spores 
Non toxic oven without rinsing 


a vroduct of the f, ^UAKDIAN I 

p/ia? maceuUcal /^HEMICALi 1 

dxviston '^'^pcoKPOKATION 

V:*/’ 38 15 30Ui St, long lilitid City 1 H Y 
•Rtt TJ* CcnUlni CICfpictlnY 2DC a iti5IIIr((J ertinic hypochtoroai jcid derlviUve 


BtY Wollnikj r_ Fmllh,)! >I 
•nJ HUi^ikro Wra Jr Totxrcti 
Incl(t4l Arthur or CnoiTiftln, A 
« Ch^orlnf CotnroarnJ A«h 
txotif Jttedtnnr Julj 





pyelonephritis 
delay is 
dangerous... 




FURADANT 


■ KAND of NtTHOFUII NTOin 



^COO 

for rapid eradication of infection 


In the majority of 112 cases of acute per 
sistent or relapsing urinary tract infections 
“nitrofurantom [Furadanttn] was effective 
clinically ivith a pronounced improvement 
indicated by the appearance of the unne as 
well as by verbal commendation by the pa 
tient withm 24 to 36 hours Some of these 
patients with seemingly impossible cases were 
cured of their infection ’ * 

Furadantin first because of these advantages 
a specific for urmary tract infections rapid 
bactericidal action negligible development 
of bacterial resistance nontoxic to kidneys, 
liver and blood forrmng organs 


average dosage ADUtTS-four 100 mg tab¬ 
lets daily, 1 tablet durmg each meal and 1 on 
rebnng, with food or milk In acute uncom 
plicated infections 50 mg q i d may be pre¬ 
scribed If patient is unresponsive after 2 to 
3 days increase dose to 100 mg q i d 
CHILDRENS to 7 mg per Kg (2 2 to 3 1 mg 
per Ib ) per 24 hours 

SUPPLIED Tablets 50 and 100 mg Oral Sus 
pension (25 mg per 6 cc tsp ) 

^Sfoyvorl 8 L and Sow* H J J Am M. Ajj 160 12^^ 1956 
EATON LABOKATOBIES NORWICH YORK 


Nltrofurane-- a naw cla«« of antlm{crobt«ls» neither antibiotics nor aulfonarnIdea 
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does 1 the 

danger of QQ'ritsimtnstcp 


hang over your 
surgical 


nnost careful 




for cold sterilization 


of n heart lung machines d syringes and hypodermics 
n artificinl kidneys d robber and plastic tubing 

d rubber gloves d nylon sutures 

d stainless Instruments 


Effective against resistant organisms T Staph^ Proteus, Yeasts and molds. Spores 
Non tojdc even without rinsing _ 


oproduct 0 /the (/_ 

pliar7naceiLtteal 

division 


TTAK.Tj TA i\ J ArtiTitT of 

new Chlorine Con 

paHEMIC AL 
^ /OSOKPORATION 


BEF WdlnjlT E. Smith, M.M. 
md Stecnken, Jr Tnberro 
loddil AeHritr of OorpaetlzL A 
new Chlorine Compound. Anti 
Wotte ifediciAC 1:SS1 SAt. Joly 
1**55. 


,^ 5 -/ 3815 30th St, Unj Utad City 1 11 Y 


•Re£ TJt Contains Clorpactln® 2DC a stabilized organic hypoehlorous add derWatlYS 
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pyelonephritis \ 
delay is 

Kt’. 


dangerous... 






FU RADANT 


BKA 0 or NrrnoPuRANTOin 



'^OOO 

for rapid eradication of infection 


In the majonty of 112 cases of acute, per¬ 
sistent or relapsing urinary tract infections 
‘nitrofurantoin [Furadanttn] was effective 
clinically wth a pronounced improvement, 
indicated by the appearance of the unne as 
well as by verbal commendation by the pa¬ 
tient withm 24 to 36 hours Some of these 
patients ivith seemmgly impossible cases were 
cured of their infection ’* 

Furadantin first because of these advantages 
a specific for urmary tract infections rapid 
bactericidal action negligible development 
of bacterial resistance nontoxic to kidneys 
liver and blood formmg organs 


AVERAGE DOSAGE ADLlLTS-four 100 mg tab¬ 
lets daily, 1 tablet durmg each meal and 1 on 
retiring, with food or miUc. In acute uncom 
plicated infections 50 mg q i d may be pre¬ 
scribed If patient is unresponsive after 2 to 
3 days mcrease dose to 100 mg q i d 
CHILDREN— 5 to 7 mg per Kg (2 2 to 3 1 mg 
per lb ) per 24 hours 

SUPPUED Tablets 60 and 100 mg Oral Sus¬ 
pension (25 mg per 5 cc tsp ) 

*St*war 1 B L ond Rowe H J J Am W Asi 160il221 1956 
^ EATON LABOKATORIES NORinCH NEU VOBK 


NItrofurans— a naw class of antImicroblals — nsither antibiotics noraulfonamldss 
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reasons why \ 

CYTAL* 

provides greater safety i 
in Transurethral surgery j 

1 Non-hemolytic Cylal climimtes the danger of 
hemoKsis — unlike distilled water or other hemoh-tic solutions 
which, upon entenng the circulation through open prostatic 

\ eins release hemoglobin and cause kndne\ damage ’ 

2 Non-toxic It contains neither ammo acids nor nitrogen 
which metabolize into ammonia 

•3 No hapet clots are formed because clotting Ume m 
Catal IS greater than in distilled w ater and tensde strength 
of clots IS much less than those formed m sahne 
or saturated bone acid == 

4 Electrolyle-fpee and non-conducti\e 

O Adequate vision is proiaded dunng instrumentafaon 
wath no sticks sugars to cloud lenses 

6 Non-Irritatfng to tissues does not interfere wath 

w ound heabng or cause prolonged bleedmg and requires few er 
imgations w hen used postoperahs el\ ’ 

( Sterile and pyrogen-free 


Cytal.the non-hemolytlc urological Irrlgant, 

IS a cojicmtralcd soIuIjoti ot brxitols and paratsens asailable 
in 1 liter SatbfiasVs ^ Read for ire inthout resterilization when 
dduled 1 nth nine parts sterile psTogen free w ater 

1 Creesa CD Surgery 39 J 80 IBS (Jan ) 1936 

2 FmselkA H and McLean E B ; Oral 23 SSS-S90 (May) 1935 

3 Schulte et al J (jrol 71 656-659 (Hay) 1954 
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UROLOGIC USES 


BanthIne 

relaxes genitourinary spasm, 
controls symptoms of neurogenic bladder 


Onginally intended for use in gastromtestinal disorders, BanthIne (brand 
of raethantheline bromide) has attained considerable popularity in treatment of 
certam lesions of the unnaiy tract 

In them recent text Lowsley and Kirwm* state “In the urogenital tract, 
BanthIne has proven useful m resolving spasm of parasympathetic etiologj, by 
virtue of its anticholinergic activity In Hunner s ulcer and other forms 
of cystitis, where there is mtense vesical imtabiht) and great reduction m the 
capacity of the bladder, it has proved very efficient 

“The most important smgle mdicabon for BanthIne therapj m vesical 
dysfunction is hypertoniaty of the detrusor muscle If the applied stimuh are 
not too strong, BanthIne will relax vesical spasm due to 
paras>mpatheUc stimulation, ” 

Extensive clmical expenence has proved the usefulness of BanthIne in 
treatment of neurogenic bladder associated with mulUple sclerosis, 
cerebrovascular accidents, syphilitic paresis, postoperative cordotomy, and bram 
tumor BanthIne has also proved of value m reno-ureteral cohc 
and m some patients with functional enuresis 

♦Lowiley O and Kirain. T J Clinical Urology Baltimore The Williams & Wlllcins Company 
1956 p 618 
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reasons why 

cytal: 


provides greater safety 


in Transurethral surgery j 
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i Non-hemolyflc Cytal elimimtes the danger of 

hemolvsis — unlike dishlled \\ afer or other hemohiac solutions 
which upon entenng the circulation through open prostahc 
\ eins release hemoglobin and cause ladnea damage ’ 

iZ- Non-toxic It contnns neither ammo acids nor nitrogen 
which metabolize into ammonia 

3 No hard clots are formed because clotting tune m 
Cxtal IS greater than m distilled w ater, and tensile strength 
of clots IS much less than those formed m saline 

or saturated bone acid - 

4 Electrolyte-free and non-conducha e 

O Adequate vision is proraded during instrumentation 
wath no sticks' sugars to cloud lenses 

0 Non-IrrItatIng to tissues does not interfere wath 

w ound heahng or cause prolonged bleedmg and requires few er 
umgatioiis when used postoperatiseb * 

i Sterile and pyrogen-tree 


Cytal, the non-hemolytlc urologloal Irrigant, 

IS a concentrated elution of hewtols and panbens a\*ailable 
in 1 bter SaftiflasVs ^ Heads for use wathout restcnbzation when 
dduted with nine parts stenle psTogen free water 

1 Creesa CD Surgery 39 ISO-ISS (Jan.) 1956 

2 FowelUH and McLean E B / Urol 23 SSS-S90 (May) 1955 

3 SchuUe etal J LroLTl 656.659 (May) 1954 




BanthIne 

relaxes genitourinary spasm, 
controls symptoms of neurogenic bladder 


1 

! 

Onginally intended for use m gastrointestinal disorders, Banthine (brand ! 

of methantheline bromide) has attained considerable popularity in treatment of ' 

certain lesions of the urinary tract , 

In their recent text Lowsley and Kirwin* state “In the urogemtal tract, 

Banthine has proven useful m resolvmg spasm of parasympathetic etiology, by 
virtue of Its anticholinergic activity In Hunner’s ulcer and other forms ‘ 

of cystitis, where there is mtense vesical irritabihty and great reduction m the ’ 

capacity of the bladder, it has proved very efficient ' 

“The most important single indication for Banthine therapy m vesical 
dysfunction is hypertonicity of the detrusor muscle If the applied stimuli are 
not too strong, Banthine will relax vesical spasm due to 

parasympathetic stimulation, ” I 

_ ( 

Extensive clinical expenence has proved the usefulness of Banthine in 
treatment of neurogenic bladder associated with multiple sclerosis, 
cerebrovascular accidents, syphilitic paresis, postoperative cordotomy, and bram 
tumor Banthine has also proved of value m reno-ureteral colic i 

and m some patients with functional enuresis j 

♦Lowsley O S and Kirwin T J Clinical Urology Baltimore The WlUiaws & WIDcins Company | 

19J6 p 618 I 
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in a matter 
of minutes 






Relief In all 
URINARY DISORDERS 


iirised 


Attacks the Cause 
Alleviates Pain 
Arrests Infection 

Patients—m all age groups— 
respond readfly to the 3 “A”s of URISED 
It IS eSective in virtually all forms of 
urinary disturbances—even those 
comphcated by serious systemic disease ^ 


attacks the cause—I n mmutes, URISED attacks both, primary causes 
of pam and dysfunction (1) smooth muscle spasm, (2) mcadence of infection. 

ATES f"AIN —Prompt antispasmodic action relaxes painful smooth mus¬ 
cle along the unnary tract, brmgs qmck rehef to the distressed patient 

ARRESTS INFECTION— Rapid antibacterial action reduces nntation, even 
overcomes infections previously resistant to antibiotics and sulfonamides. 


URISED ■with confidence to reheve firequency, burrung, 
urgency, dysuna, promote rapid restoration of normal unnary function m all 
unnary affections of all age groups 

1. stranffl, B., CDn. Med, VoL IV l^o 3.1957 


CHICAGO PHARMACAL COMPANY 

Chicago • San Francisco 
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designed for 
the surgeon 
whose patients 
can afford 
the best 


BIRTCHER 



ELECTRO- 

SURGICAL 

UNIT 



The “Personally Certified” Electrosurgical Unit is designed to 
give a quarter century of superb performance in Hospital duty 
Especially created for the exquisite demands of endoscopic 
resecbon For more than nine years this mstrument has proved 
Its superiority to hundreds of urologists throughout the entire 
■world. 

Electrosurgical reprints and detailed specifications ivill be 
mailed to you on request Please address your mquiry to 



"Pcrsottally Certified" 
means that each and 
every machine has, 
after the usual engi¬ 
neering inspection 
and testing, been 
operated in simulated 
surgical procedures 
in every variation 
by Cecil Birtcher 


THE BIRTCHER CORPORATION 

43T1 Valley Blvd Los Angelos 32 Caltfornfa 
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^EAD 



Restores mobility by controlling gout 



Don’t overlook flout In women—they are a significant 
minority of all gouty patients Plasma urate concen¬ 
trations are quickly lowered with BENEMID—1 to 2 
Gm dally will maintain a persistent negative balance 
of uric acid ‘‘By this simple physical principle the 
crystalline deposits of tophi are gradually carried 
back Into solution and excreted BENEMID Is a 
valuable agent for the Interval treatment of gout.* 

Reference! 1 Ann Int Med 44 1182 (June) 1956 2 Current Med Die 20.27 
(Sept) 1953 



MERCK SHARP & DOHME 

DIVISION OF MERCK a CO INC PHILADELPHIA I PA 
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TABLETS 


U/totruik 



Piewnt temef 
oi 1)(M! Calculi J 

*S."" n ofTtr/aUh•• 


Exact Daily Dosage 

In Just 3 Tablets 

for Convenient with Meals Schedule 

Uromide Costs Less 
A Major Factor 
In Long Range Therapy 









NOTABLY SAFE AND EFFECTIVE 

INHALATION ANALGESIA 



Brand af trichlaracthyicnc U.SJ. (Blue) 


SELF-ADMINISTERED WITH THE 






n iv^j:s.^3e^jLh g I e r 



With the “Duke” University Inhaler, “Tnlene” analgesia can be self- 
administered by the patient, adult or child, under medical super¬ 
vision, with a relatively wide margin of safety Induction of analgesia 
IS usually smooth and rapid Inhalation is automatically interrupted 
if unconsciousness occurs Outpatients can generally leave the doc¬ 
tor’s office or hospital within 15 to 20 minutes 

In Obstetncs Self-administered “Tnlene” will usually give effec¬ 
tive relief of pain throughout labor and, for delivery, it may be em¬ 
ployed in association with pudendal block or low spinal anesthesia 

In Pediatncs The “Duke” University Inhaler is so easy to operate 
that even a child can administer his own “Tnlene” analgesia 

In Surgery With “Tnlene,” self-administered, many so-called 
“mmor” yet painful procedures such as biopsies, sutunng of lacera¬ 
tions, and reduction of simple fractures can be performed without 
discomfort to the patient 

“Tnlene” is not recommended for anesthesia nor for the inducbon 
of anesthesia. Epinephrine is contraindicated when “Tnlene" is 
administered “Tnlene” is nonexplosive, nonflammable in air 


“Tnlene ’ is available in 300 cc, containers 


•Trilene' 

• lessens pain 
« dispels fear 

• increases patient cooperation 






y^Byi Laboratories . Now York, NY. Montreal, Canada . 

M \ / / ‘ 


Aycr.t Laboratorie. make Trflene .vaiUble In the United State by arrangement with 

Imperial Chemical andustne.) Limited. 
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setting new standards 

ETH ICON 
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AID FOR MEN WITH CANCER OF 
PROSTATE ANNOUNCED 


Potent New Product Promises Greater Pam Relief for Larger 
Number of Sufferers with Incurable Cancer of the Prostate 
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New York, July 30 — A new 
product for the relief of ad¬ 
vanced cancer of the prostate 
was announced today by Amf re- 
Grant, Inc. A representative of 
the company stated that ^is 
new product, called Dicomn, 
might well be said to "leave no 
stone unturned" of present 
medical knowledge and research 
by offering the most effective 
and modem agent possible to 
provide a longer, pain-frce, use¬ 
ful life to the 160,000 sufferers 
m the incurable stage of this 
disease. 

It was pointed out that 
although at least one of the in¬ 
gredients of Dicorvin has been 
used extensively in cases of 
cancer of the prostate — the 
extremely high dosage of this 
ingredient in Dicorvitt goes to 
work much more quickly and 
safely because of the special 
purification and refinement 
process used in its manufac¬ 


T 


ture It was emphasized that 
Dicorvin will not cure prostatic 
cancer — it is a more potent 
painMler, and may even slow 
the advance of the disease At 
the same time, it has shown a 
remarkable lack of undesirable 
side effects — one of the draw¬ 
backs df most drugs previously 
used. Dicorvin, a tablet, is taken 
by mouth one to three times 
a day 

With this new product, a 
great many sufferers from 
cancer of the prostate — 
usually men past 60 who are 
beginning to look forward to 
retirement — may lead rela¬ 
tively normal lives, free from 
the terrible pain that very 
often accompanies this type 
of cancer It may keep many 
afflicted men alive and com¬ 
fortable several extra years— 
possibly long enough to see 
a cure for their now incurable 
disease 
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THE JOHNSON DRAINAGE STONE DISLODGER 
- = by A.C.M.L — 


This Instrument is especially useful when it is considered 
impractical or dangerous to withdraw the dlslodger after 
the above has been engaged It provides adequate drainage 
of urine through the hollow flexible stem permitting the 
instrument to remain in situ without increased dlseom 
fort to the patient 

As the basket is passed beyond the stone there 
is a sudden flow of u/ine that reduces pain 
from pressure and also (provides a positive 
means of determining the relation of the 
position of the basket to the stone 


The smooth hollow stem Is very flexible because 
there Is no metal rod within the spiral and it can be 
introduced with a minimum of trauma 

The wires of the basket are separated as widely as 
possible at the point of attachment 
and the basket does not have 
a tendency to collapse 
thereby increasing the 
possibility of engag 
Ing the stone 


Hollow flexible stem 
permits 

drainage of urine 


l^/l!euu 1 C(/‘=ltrcccpCi0la/l7‘:JllC 


Cat No 649 




FELLOWSHIP IN UROLOGY 


tl,„ j j n* * Forces Institute of PntholoEi- Five 

thoi^and dollars (S5000 00) is pronded for living evpens® dnnna 
e FeUonship year The FeUoiv .orka under theirec“^ 
pill 1 - Scientific Director, .lunencan Hc™trv of 

patholon- of ““'I'lii'ed opportuniUes for studjnng the 

rorktn® the ex-peLenta 

-ony ““'esy 

W to, Ken Vork P,e.ase des'rSe 1“ 
















New Electrosiirgical Unit with Improved Features 

C-264 Electrosurgical 

Unit 


Automatic Ltne Voltage Control 

An antomatic transformer controls the m 
coming Ime voltage, regnlatmg it m such a 
Tra> as to produce maximum cutting and 
coagulating efficiency* The automatic volt¬ 
age regulator keeps voltage constant at 115 
volts even when mcoming line voltage vanes 
between 80 and 135 volts It eliminates poor 
results sometimes caused by low Ime voltage. 

Increased Power Output 

The power output on the vacuum tube cottmg current end 
of the spark gap coagulatmg current has been substantially 
increased to give maximum efficiencv in cutting and coagu 
lating without excessive destruction of tissue or damage 
to instruments 

Increased Cutting Speed 

Full wave rectification is obtomed bv use of oscillator tubes 
udlizmg both wa\es of the alternating current cycle This 
produces n full wave form pattern with a faster and more 
uniform cutting speed. 

Triple Pedal Footswitcli 

The footswitch provides three separate foot pedals for the 
control of the vacutrai tube cnttin j current spark gap coagn 
lating current and blend of catting and coagulating currents 
The smteh has a broad metal base and the pedals are 
located m a position most convement lor the operator The 
connectmg cord at the base of the switch is heanlj msnlated 
and of sufficient length to permit positioning of the foot 
switch at a convement location on the floor 




Lo^ eerier of oraTify eaid 
ball beanra <ieheeh mm- 
nize Uppiaa hazards 


roll meter on eorirol panel shcKss out pat •rollaoe at 
all times, autonatie regulator beeps output eon- 
slant at 115 ‘rolls eren irlien trconing -roltaae 
•Tories betrreen 90 and 135 Tolts Harullrs eorirol 
ponrer of eatting ard eoagulating eurrerts and pilot 
lights indieate nrhieh type of eurrert is ir use 



Knob on front of unit promdes the extremely fine rortrol 
of evttina eurrent nreessary ir brain surgery ard in 
retiral detaehnent operations 


Visit your deofer fo inspeef f/iis improved unit or write for complete information 


ESTABUSHED IN 1900 



BY REINHOlO WAPPUR 


FREDERICK J \/AUACE Prendtnf 

cflnmican Ctjstoscape 

6 PELHAM PARKWAY PELHAM MANOR, N Y 
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NESBIT INFANT RESECTOSCOPE 

with 

ACCESSORY VEST MINIATURE FORWARD VISION 

and MEADS RIGHT ANGLE TELESCOPE 

Urologists will recognize the value of these miniature telescopes for use in transure¬ 
thral procedures on infants and children They provide clear, bright images and 
make possible visualization of the bladder neck and urethra not obtainable with the 
foTobhque telescope 

These mmiature telescopes are used with the Nesbit infant resectoscope sheath 
and they should prove to be worthwhile additions to the urologist’s instrumentanum 
Note The accessory telescopes may also be used with the McCarthy Infant Electrotome 


The Vest Miniature 
Telescope 


The Nesbit Infant 
Resectoscope 


Consult 

Your 

Dealer 



The Meads Miniature 
Telescope 


The Vest Miniature 
Telescope with for¬ 
ward vision provides 
undistorted visual in 
spection of the pos¬ 
terior urethra It 
should prove of great 
value to urologists in 
the evaluation of 
conditions in infants 
and children 

Cat No 4547 


f IT lUWHOlD TTAmil 

•tat J WAIUCI. 

dJmencan (^stoswjjc i0hlic‘is,3iic 


OTAimHU IN 1*00 

rraoiai i wauaci. 


8 PaHAM PAIP(WAY 


pnHAM MANOR. N Y 



The Meads Minia¬ 
ture Telescope per¬ 
mits right angle vi¬ 
sion and IS valuable 
for examination before 
or after transurethral 
operations Single calh 
efenzation is possible and 
a deflector aids m the ac¬ 
curate placement of the 
catheter 

Cat No 4546 
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A NOTE OX PHEOCHROMOCYTOiLA. AXD EEXAL HYPERTEXSIOX 

j HARTWELL HAERISOX, FRAXK HERBERT GARDNER \>d GUSTA.AE J 


From the Departments of Geiuto I nnary Surgery Vfdtcinc and Palholoay, Uarrard 
Medical School, and the Peter Bent Brigham Hospital, Boston lo Ua«s 


It seems appropnate at this tune to report an imusual mstance of renal lij-per- 
tension due to unilateral renal disease discm-ered one lear after the remoial 
sunultaneousli of three pheochromoc\-tomas from the same patient It should 
be emphasized that pbeochromocytoma commonli miohes the snnpathetic 
gangha m the region of the renal a ascular pedicle and also +he adrenal gland It 
IS possible that in the remo\ al of such a tumor Iving m close contigmti mth the 
renal a essels and especiallA when recemng blood supph from these a essels that 
the renal arten and Acm could be unpheated m subsequent cicatncial tissue 
which nught lead to renal ischemia The latter leads to the elaboration of rennin, 
a proteolytic enzAune which acts upon one of the serum globuhns termed hi'- 
pertensmogen bi Houssua to comert it to the actne a asoconstnetor agent 
hA-pertensm which causes hA-pertension It seems possible also that the a ascular 
lesions pursuant to hiTiertension produced bA' pheochromocAdoma could also 
produce such renal ischemia and the dei elopment of persistent hA-pertension on 
this basis IVe haie not prenouslA observed this phenomenon, it had not oc¬ 
curred to us that this sequence of ei ents might occur and we are not aware of 
its haATng premouslv been reported Smee the discoA erv of pheothromocytoma 
has become mcreasmglj common it seems especialli important to call attention 
to the posabihtA of this compheanon occurrmg either from the pnman A-ascular 
disease imposed bi the pheochromotAdoma or bA compronnse of the renal 
Amscular pedicle m the dissection of a pheochromocAdonia growmg next to the 
renal arten We ha\ e had occasion to remoi e two such tumors from this location 
m the last a ear and it is one of these patients desenbed herein 
The present report concerns a smgle girl, aged 16 a ears uho at the age of 
three iias found to hate pobcAdhemia She was admitted to the Peter Bent 
Bngham Hospital m October 1955 for studv by the hematologist The hemato¬ 
crit uas found to be 5/, uhite blood cells 5,300, neutrophils 59 bands 5, eosino¬ 
phils 2 hmphocAdes 33, mononuclears 1 Blood pressure was 266 150 A regitm 
test resulted m a transiton fall m blood pressure to 125 ^80 StudA of the plasma 
norepuiephnne shoA\ ed on three determmations (table 1) a Ica el of 9 2, 10 7 and 
12 7 gamma per liter of plasma, whereas epinephrme Ica els were 3 18 and 82 
gamma per hter of plasma Detectable amounts of reniun m the penpheral blood 
\Aere found bA Dr Florence HaAnes, this findmg subsequenth becomes of real 
significance Excreton urograms showed normal renal peb es and ureters The 
nght renal shadow was normal the left renal shadow exhibited a small coni eat a 
mcsialh m the region of the upper pole of the left ladneA In X'da ember 1955 an 
exploration resulted m the finding and remoial of a pheochromocA-toma m- 

=:pnnp- Ammrm A-^ocianon of Genito Unnan Surppom- Hot 
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H.VRRISOX, G\RDVER \RD DAMJnX 


Table 1 Xorepmcphnne y/ liter plasma 


Prtop 

1 

Bunng Op 

Postop 

9 2 

23 4 

4 S 

10 7 

19 5 

4 8 

12 7 

21 9 

2 84 


Epinephrine y/ liter plasma 


3 

2 9 

1 2 

1 S 

4 

1 2 

82 

6 8 

1 


\ ol^^ng the sjTupathetic ganghon at L-3 vreighing 9 gm , another pheochromo- 
C 54 oma n eighing 10 gm invohmg the ^mipathetic ganghon at L-1 and recemng 
blood supplj from the renal rascular pedicle and a third pheochroraoci'toma 
im ohnng the lois er pole of the left adrenal gland also receumg blood supph from 
the renal i ascular pedicle and n eighing 2 5 gm Studj’^ of these specimens shoe ed 
the smaller arteries and arterioles to hai e hjTierplastic thickemng of the n alls 
This IS anatomic emdence of sj^stemic arterial hj^iertension A hmiph node out¬ 
side the capsule of the second tumor n as found to contam tumor cells Simul¬ 
taneous exploration of the nght sjunpathetic chain and adrenal as nell as the 
pehns resulted m the findmg of no more tumors 
The patient had no h 3 'potensi\e episodes postoperatn elj and reqmred no 
substitution therap 3 ' mth norepmephnne Plasma norepuiephnne lei el fell to 
4 8 to 2 8 gamma per hter postoperatii ety and remained nithin normal limits 
thereafter Epinephrine levels postoperatn elj’’ were 1 2 and 1 gamma per hter 
of plasma postoperatn eh and did not nse aboi e normal thereafter The pa¬ 
tient’s blood pressure remained eleirated at somewhat lower lei els than pre- 
operatn el}^ but was usuall} m the range of 180/120 

She was followed closelj^ dunng the ensumg year ivith repeated studies for 
endence of pheochromocjdoma and all specific tests jnelded normal results m 
this regard Howeier, hj-perteiision and polj cj-themia contmued to persist and 
the sjmiptoms of hjiierteiision inth sei ere headaches and signs of encephalop¬ 
athy defimtely progressed Contmued efforts to control these two conditions 
medically mth serpasd, aiisoh^sin and repeated plilebotomj were without aiail 
The heart remamed normal m size and the lung fields clear 

She was readmitted to the hospital m December 1956 Repeated detemima- 
tious of the plasma and mine catecholammes had shown these to remain within 

normal limits The hjTertension no longer responded to regitin 

Excretorj urograms w ere made The renal shadow on the nght an t le rena 
pelns were unchanged from the prenous 3 '^ear The left rena pens an e 
Siadow of the left kidney appeared defimteb smaller Cj stoscopic 
was then earned out and dinded function studies obtained 
and 3 It IS seen that there is a marked discrepanc3 m the i olume of ur P 
duced simultaneoush by the tw o kidnej s, the i olume from the left Ddnm J 
much less than that from the nght Tnder conditions of normal hi drat,on -0 
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of unne v,ere collected from the nght kidne 3 " in 10 minutes and this shoned a 
sodium concentration of 28 meq/L Simultaneouslj' the lolume of e\cretion 
from the left kidnej^ was 3 ml and the sodium concentration measured 10 meq/ 
L Litrai enous phenolsulfonphthalem appeared m 3 minutes in excellent con¬ 
centration from the nght kidnej^ and m 15 minutes m onlj" trace amounts from 
the left ladnej' The total 10-imnute collection from the left kidnej could not be 
measured and that from the nght kidnej'^ measured 6 per cent These determma- 
tions nere made on December 11, 1956 This examination was repeated on 
December 29,1956 mider conditions of forced hj'dratioii inth a i\ ater load These 
findings are presented m detail m table 3 It is seen agam that there is a dis¬ 
crepancy m the function of the tn o kidnej s both as regards quality and quantity 
of urine excreted From the nght kidnej'm 15 mmutes 26 ml i\ ere collected con- 
taimng 13 meq/L of sodium as over against onlj' 2 ml from the left kidnej' 
with 4 6 meq/L These findmgs i\ ould indicate that under circumstances of 
iiater loading the nght kidney was able to reabsorb and conserve sodium 
nomiallj nhereas the left kidnej nas much less able to conseue sodium under 
the circumstances of severe diuresis w hich indicates that the tubules of the left 
kidnej' are more independent of the normal mechanism of aldosterone sodium 
retention These findings hai e been confirmed m the laboratorj' bj' Berhner in 
the presence of mduced renal ischemia 

In the patient under consideration agam the phenolsulfonphthalem excretion 
was excellent from the nght and a greatly diminished excretion from the left 
occurred m small \ olume The phenolsulfonphthalem excretion n as less on the 
left than one n ould ha\ e ex-pected from the excretorj' urograms made a short 
V hile before 


T\ble 2 Rtnal JiincUon studies {December 11, 1956) Hydration normal 



1 \ol 10 ] 

\a/mtq/L 

Appt. T 

PSJ 10 

n uu 

20 ml 

2S 

3' 

6% 

LUU 

1 

1 3 ml 1 

I 1 

10 

1 15' (trace) 
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Table 3 December S9, 1956 Forced hydration water load 


R U U 1 

\oL 15 

1 

Ika/meq/L 

[ PSP Appt, T 

PSJ 15 

LU tJ 
Bladder 

26 ml 

2 ml 

1 106 ml 

1 3 

4 6 

2 2 ' 

3' 

7' 

3’ 

26 ml 2% 

3 ml 0 3% 
100 ml 17 % 


Table 4 


Renal RocntEenograms 

Prcop 1955 

Postop 1956 

Right lvidnc\ length 

—^—1 

1 14 cm 


Right kidne% wadth 



l^ft kidne\ length 

12 cm j 


Left kidnet width 

6 cm I 

3J< cm 
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Significant data are obtained from a detailed stud} of the renal roentgeno¬ 
grams listed m table 4 ^Measurements of the renal shadows on these films shou 
that m 1955 the nght kidne} n as 14 cm m length and 6)4 cm in andth In 1956, 
one } ear later, these measurements are the same for the nght kidne} The left 
kidne} m 1955 was 12 cm in length and 6 cm m width, whereas one } ear later 
in 1956 the left kidne} was only 9 cm m length and 3^ cm m mdth These meas¬ 
urements are also supported b} the dimmution m size of the renal pelns as 
demonstrated by excretor}- urography With retrograde pyelograph} the dis¬ 
crepancy u as less ouang to the o\ erfilhng of the left renal pel\as but it is still 
apparent that there has been a marked dumnution m renal mass m one } ear ac- 
compamed b} progressive h}'pertension Both kidne} s had appeared to be normal 
at operation m 1955 

Smce no endence of residual pheochromoc}’toma could be found and smce 
such positn e e\ idence of umlateral renal disease on the left was present, explora¬ 
tion of the left kidne} was planned mth the mtent of puttmg in a renal artenal 
graft if this seemed feasible according to the techmque of Poutasse and as¬ 
sociates or of remonng the left kidney A unilateral s}-mpathectom} was planned 
because of the se\ enty of the patient’s h}q)ertension and the desue, if possible, to 
save her one additional operation If h}'pertension v ere not rehei ed by the renal 
surger} and if umlateral s}Tapathettom} had been earned out the patient v ould 
then need onl}" one further operation to complete a bilateral s}Tnpathectom} 
Accordingly, on lanuar} 4, 1957, a transthoracic exposure of the left kidney was 
accomplished The kidne} was found to be encased m dense scar tissue and to be 
e\ en smaller than had been estimated by measurements of the roentgenographic 
shadows The renal i ascular pedicle was exposed and no localized area of con¬ 
striction vas foimd Hoveier, the entire left renal arter} vas small from the 
kidney to the aorta The renal parench}Tna vas so thmned and uregular that 
there v as no question regardmg saxung this kidney Pnor to nephrectom} 50 cc 
blood was drawn from the renal x em for rennm determmation This x\ as found to 
be markedly elex ated by Dr Florence Ha}Ties There was also some elex ation of 
the rennm lex el of the penpheral blood There xvas no exndence of an} residual 
pheochromoc}i;oma or adrenal gland on this side Nephrectomy was completed 
xxnthout mcident and simultaneous!} a unilateral thoracolumbar s}Tnpathectom} 

XX as performed by Dr Francis D Moore The patient’s blood pressure fell from 
lex els of 200/100 to 160/85 pursuant to the nephrectomy Postoperatix elx the 
patient’s blood pressure fell to 100/80 and it was necessary to maintain her 
tension b} means of neos}Tiephrme dnp for 2 days During conx alescence the 
blood pressure stabilized at 120/80 

The pathologic report follows The kidney xxeighed 52 gm and had a thick 
capsule which xxas adherent to the subjacent parench}ma The subcapsular 
parench}ma xxas finely granular, suggestixm of atrophy There xxere sexeral 
depressed areas xxhich proxed to be partiall} healed infarcts At one pole the 
largest of these infarcts xxas found and represented an area on the cut surface of 
about 1 b} 2 cm Except for the infarcts which xvere onl} partiall} organized, 
the cortex xx as uniforml} atrophied and contracted to a thickness of 3-4 mm 
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There r\ere no gross alterations of the medulla There nas Inpcremm of the 
pehne mucosa nhich also had scattered petechiae 

The most proxmial portion of the renal artencs appeared grossh normal 
Ho\\e\er, there nas prominence of the smaller branches, uameU the arcuate 
artenes and those suppUnng the mfartt at one pole appeared to be occluded The 
\ eins appeared normal 

^Iicroseopicalb the cortical atroph\ was uniform and of advanced degree af- 
fectuig as usual the tubular portions of the nephron pnmanlv The infarcts still 
had glomeruh recognizable in some degree and probabb represented an alteration 
rangmg from possibh 1 to 4 months’ duration 

Se\ eral artenes wathiii and outside of the infarcts had thrombi in v anous stages 
of orgamzation and would hav e corresponded to about the same duration as that 
of the infarcts There was no endence that there had been an appreciable degree 
of artenolosclerosis before the atrophic process had been initiated 

Ajiatonuc diagnoses Atropln of the kidnev, advanced (52 gm), multiple 
small infarcts, partiallv orgaiuzed thrombi m tertian and smaller branches of 
the renal artenes, partiallv organized and canalized 

DISCUSSION 

Two processes must have been responsible for the atrophv and the infarcts 
This tvpe of uniform atrophv is usuallv the result of a reduction in renal artennl 
blood supplv near the ongin of the renal arterv bv iiarrowmig of the lumen 
Jilicroscopicallv there was no lesion obsened in the largest artenes m the sec¬ 
tions The thrombi desenbed in the smaller branches, as aforementioned, ac- 
comited for some of the larger areas of ischemic necrosis but could not account 
for the uniform atrophv of the cortex In terms of this patient’s course, the in¬ 
farcts are moderateh recent, possiblv one to four months in duration It is more 
difficult to estimate the duration of the diffuse corticnl atrophv, except to sav 
that the left kidnev appeared normal at operation about 14 months before it was 
removed and the process rmght have had a duration almost as long as this in¬ 
terval but this alteration could have taken place in a shorter penod of time 
Either lesion and both lesions, the infarcts and the diffuse cortical atrophv hav e 
been observed as prmcipal lesions m kidnev s thought to be the basis of hvper- 
tension when these w ere present as unilateral lesions 

Total renal function studies have contmued to be wathin normal limits and 
three months postoperativ elj her blood pressure is 120/80 to 130/90 and the 
hematocrit is mamtamed at a lev el of 45 without phlebotomx This case wiU be 
reported wath others m detad wath especial reference to both hormonal, hemato¬ 
logic and pathologic studies mcludmg the details of mtensiv e followup examina¬ 
tions This IS the second mstance m one v ear of remov al of an ischenuc kidnej 
resultmg m cure of hvpertension and diimmshed polv cv-themia on this semce ' 

SUinLVRV 

Attention has been called to the possibihty of unilateral renal disease causing a 
persistence of hvpertension after the removal of pheochromoev-toma The pos- 
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Significant data are obtained from a detailed study of the renal loentgeno- 
grams listed in table 4 Measurements of the renal shadow s on these films show 
that in 1955 the light kidney W'as 14 cm m length and cm in wudth In 1956, 
one year later, these measuiements are the same foi the nght kidney The left 
kidney in 1955 was 12 cm in length and 6 cm in ividth, whereas one j'eai later 
in 1956 the left kidney W'as only 9 cm in length and cm m width These meas¬ 
urements are also suppoited by the diminution m size of the renal peh'is as 
demonstrated by excretoiy urography With letrogiade pyelography the dis¬ 
crepancy W'as less owing to the overfilling of the left renal pelvis but it is still 
apparent that there has been a marked diminution in renal mass m one year ac¬ 
companied by progiessive h 3 'pertension Both kidneys had appeared to be normal 
at operation in 1955 

Since no evidence of residual pheochromocytoma could be found and since 
such positive evidence of unilateial renal disease on the left was present, exploia- 
tion of the left kidney w as planned w ith the intent of putting m a renal artenal 
graft if this seemed feasible accoiding to the techmque of Poutasse and as¬ 
sociates or of removing the left kidney A imilateral sympathectomy w as planned 
because of the severity of the patient’s hypertension and the desiie, if possible, to 
save her one additional operation If h}'pertension w ere not reheved bj’' the renal 
surgery and if unilateral sj'mpathectomy had been carried out the patient w ould 
then need only one furthei operation to complete a bilateral sympathectomy 
Accordingly, on January 4, 1957, a transthoracic exposure of the left kidney was 
accomplished The kidney w as found to be encased m dense scar tissue and to be 
even smaller than had been estimated by measurements of the roentgenogiaphic 
shadow s The renal vascular pedicle w as exposed and no localized area of con¬ 
striction was found Howevei, the entire left renal aitery was small from the 
kidney to the aorta The lenal parench 3 ana was so thinned and iiregulai that 
there w'as no question regarding saving this kidney Prior to nephrectomj' 50 cc 
blood was drawn from the renal vein for rennm determmation This w'as found to 
be markedly elevated by Dr Florence Haynes There w'as also some elevation of 
the rennm level of the penpheral blood There w as no evidence of an 3 ' residual 
pheochromocytoma or adrenal gland on this side Nephrectom 3 ' was completed 
without incident and simultaneously a imilateral thoracolumbar S3Tnpathectomy 
W'as performed by Dr Francis D Moore The patient’s blood pressure fell from 
levels of 200/100 to 160/85 pursuant to the nephrectomy Postoperatii'ely the 
patient’s blood pressure fell to 100/80 and it w'as necessary to maintain her 
tension by means of neosynephnne dnp for 2 days Dunng convalescence the 
blood pressure stabilized at 120/80 

The pathologic leport follows The kidney weighed 52 gm and had a thick 
capsule which was adherent to the subjacent parench 3 'ma The subcapsular 
parenchyma was finely granular, suggestive of atrophy There were seieral 
depressed areas wluch proied to be partial^'’ healed mfaicts At one po e t e 
laigest of these infarcts was found and represented an area on the cut surface of 
about 1 by 2 cm Except for the infarcts which were only paitially organized, 
the cortex was uniformly atrophied and contracted to a thickness of 3-4 mm 
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:.IETHOD OF IXSTITUTIXG NEPHROSTOMY DRMNAGE IN A 
DUPLEX laDNEV (L*RETEROPYELOSTOMY 
WITH NEPHROSTOMY) 

JOHX J O’COXXOR JR 

Frotu Dtparlmcnf of L rotoov St 1/flri/i Hospital Hobol cn \ J 

The problem of establishing nephrostoniv drainage in a duplcv kldne^ is rareh 
encountered Double nephrostonn is technicalh iinsatisfacton and hemi- 
nephrectom\ of the upper pole ni3\ eitherbetooevtensi\e a procedure in a poor 
risk patient or techiucalK not feasible due to blood suppK and other factor^ 
The following case report and procedure are offered as a smiple solution to a 
\ exing problem 

C\SE HEPOKT 

E R (No 22-130) A 56-\ear-old white woman was admitted to St Mari s 
Hospital on September 19, 1956 complammg of profuse painful leakage of unne 
and feces through the lagina of two months’ duration In Januan* 1952 the 
patient underwent total histerectomv for carcinoma of uterine cernx Post- 
operatneR radium irradiation was gi\en (dosage unknown) In 1955 the patient 
was treated elsewhere with radioactiie cobalt for recurrence of carcmoma in 
\agmal lault kpproximateh ten months followang this the patient noted onset 
of \ aginal leakage of both unne and feces 

Temperature 9S 6F Pulse 96 Respiration 24 Blood pressure 164 84 The 
patient was in obiaous distress No abdominal masses were felt PeUuc examin¬ 
ation disclosed that architectural pattern of the i agiiia was totalh deformed bi 
scar tissue No tumor masses were felt Unne and feces leaked per laginam 
Laboraton studies Hematocnt 33 per cent white blood count 9,000 'cu 
mm Unnalxsis cloudv, specific grantx 1 006 albunnn one plus, loaded wath pus 
and red cells Blood sugar 143 mg per cent Blood uonprotem mtrogen 34 mg 
per cent 

Cistoscopi was performed September 21 ^Marked urethral stenosis was 
dilated Vision m the bladder was too poor for structure dehneatiou ;Meth\ leue 
blue inserted mto bladder appeared in antenor fornix of xagina Intraxenous 
urographx on September 25 rex ealed delax ed function on the nght with marked 
hx dronephrosis (fig 1) No d\ e was nsualized on the left side m 30 minutes and 
oue hour A catheter was left mdwellmg in the bladder and unnarx leakage was 
controlled for sexeral davs then recurred m copious amounts Because of the 
sex ere discomfort caused bx xesieoxagmal and rectox aginal leakage, colostomx 
and right nephrostomx were decided upon 
On October 4 through a routine lumbar incision the nght kidnex was exposed 
and an unexpected complete duphcation of the renal pelx es and upper ureters 
was found (fig 2 A) It was felt that a double nephrostomx was a poor solution 
to the problem and that hermnephrectomy was too extensile a procedure The 
A-Ccepied for publication Jult 2 1957 
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sibility of coincident pheochromocytoma and unilateral renal ischemia producing 
hj’pertension is noted and it is emphasized that the dissection and removal of 
pheochromoGj’toma particularly m the region of the renal Avascular pedicle may 
be folloAied b} such a complication If the blood pressure does not return to 
normal after remoi^al of the pheochroraoe 3 i;oma the importance of intensive 
iiiA estigation of renal function mth separate determmations of Amlume, sodium 
and phthalem excretion is emphasized Repeated roentgenograms of the kidneys 
inll detect decrease m the size of renal parenchjma and pelns Aortography 
\A ith renal arteriograms mil demonstrate the vascular changes earher as shovTi 
b}" Poutasse and associates Rennm determinations of the penpheral blood may 
be suggestn'e of pnmarj"- renal hj^iertension under these circumstances 
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:method of instituting nephrostoimy drainage in a. 

DUTLEX laDNEY (URETEROPYELOSTOMY 
YTTH NEPHROSTO]\IY) 

JOHN J O’CONNOR, JR 

Front Dcparlmcnl of Urology, St Mary’s Hospital, Hoboleii, A J 

The problem of establishing nephrostomj drainage in a duplex kidney is rarelv 
encountered Double nephrostomj is technicall}' unsatisfactorj and hemi- 
nephrectonij of the upper pole may either be too extensive a procedure in a poor 
risk patient or techmcallj not feasible due to blood supplj and other factors 
The follovnng case report and procedure are offered as a simple solution to a 
X exiiig problem 

C\SE HEPORT 

E R (No 22430) A 56 -year-old white woman was admitted to St Marj’s 
Hospital on September 19, 1956 complaimng of profuse painful leakage of unne 
and feces through the \aguia of two months’ duration In Januar} 1952 the 
patient underwent total hjsterectomy for carcinoma of uterine ceni\ Post- 
operatn ely radium irradiation was gi\eu (dosage unknown) In 1955 the patient 
was treated elsewhere wnth radioactiie cobalt for recurrence of carcinoma m 
^ aginal ^ ault Approximately ten months follownng this the patient noted onset 
of \ aginal leakage of both unne and feces 

Temperature 98 6F Pulse 96 Respiration 24 Blood pressure 164/84 The 
patient was m obiious distress No abdominal masses were felt Peine examin¬ 
ation disclosed that architectural pattern of the i agina was totallj’’ deformed bj 
scar tissue No tumor masses were felt Unne and feces leaked per ^aglnam 
Laboratorj studies Hematoent 33 per cent, wlute blood count 9,000/cu 
mm Unnalj^sis cloudy, specific grantj 1 006, albumin one plus, loaded with pus 
and red cells Blood sugar 143 mg per cent Blood nonprotein mtrogen 34 mg 
per cent 

Cx'stoscopx was performed September 21 Alarked urethral stenosis was 
dilated A ision in the bladder was too poor for structure delmeation Alethylene 
blue inserted into bladder appeared m antenor fornix of x agina Intrax enous 
urographj on September 25 rex ealed delaj ed function on the right xnth marked 
hj dronephrosis (fig 1) No dj e xxas xnsuahzed on the left side in 30 minutes and 
one hour A catheter w as left indw ellmg m the bladder and urinarj^ leakage w as 
conti oiled for sexeral dajs, then recurred in copious amounts Because of the 
sex ere discomfort caused by x esicox aginal and rectox aginal leakage, colostomj 
and right nephrostomj were decided upon 

On October 4, through a routine lumbar incision the right kidnej w as ex-posed 
and an unexpected complete duplication of the renal pelx es and upper ureters 
w as found (fig 2, A ) It w as felt that a double nephrostomj xx as a poor solution 
to the problem and that henunephrectomj xxas too extensile a procedure The 
Accepted for publication Julj 2, 1957 
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Fig 2 ^, duplex kidnej Dotted lines show lines of incision S, schematic representation 
of procedure 

lo^^el pelxos was then opened on its anteiior surface and a size 26F whistle tip 
nephrostom 3 " tube placed thiough the lowei pole The uppei ureter was then 
tiansected diagonallj^ and the distal poition excised The bexelled end was then 
sutured to the low ei peh is incision with interi upted 4-0 atraumatic chromic 
catgut (fig 2, B) 4 lubber diam was inserted and the wound closed m the 
routine mannei 
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The position of the patient nas changed and a difficult loop colostomj nas 
performed in the left loner quadrant The pehis nas markedh infiltrated nath 
scar and tumor 

The right kldne^ put out tno htcis pci daa of clear urine There nas slight 
drainage bi naj of the Folej catheter in the bladdei, it being assumed that 
drainage came from left kidncj It nas planned to do a left nephrostomy as soon 








182 


JOHN J o’cONNOR, JR 


as the patient’s condition permitted Unfortunately it as noted on the third day 
that the colostomy wound as grossly infected and that the loop m as retracting 
beneath the skin level On the srx.th postoperative day nephrostomy pj^elogram 
and mtravenous pyelography v ere done The former show ed marked decrease in 
hydronephrosis and the anastomotic site was beautifully demonstrated in the 
anteroposterior (fig 3, and obhque (fig 3, B) views The intravenous pyelo- 
gram show^ed prompt good function (fig 3, C and D), again with marked re¬ 
duction m hydronephrosis and demonstrating patency of anastomosis The 
colostomy w as opened the seventh day The stoma gradually retracted beneath 
skin level and eventually this wound totally broke down The situation was 
w orsened because the function of the left kidney increased and once again the 
patient leaked urine per vaginam m spite of successful nephrostomy on the 
right The patient slow ly w ent dowmhill and expned November 23 

DISCUSSION 

The basic concepts in ureteropyelostomj'^ are not new Thomas Moore' m 
1948 presented an excellent re\uew of the literature on transureteroureterostomj’^ 
and presented the first case of true transureteropj’’elostomy in w'hich the result 
w as excellent At the time of surgery in the case presented, ureteropyelostomy in 
a duplex kidney had not been reported in the Amencan literature However, in 
Maich 1957 Gibson^ reported essentially the same procedure for ureteral ectopia 
with satisfying results The case herein presented show s another useful applica¬ 
tion of this technique In spite of the e\ entual demise of the patient, the pro¬ 
cedure proved completely satisfactorj'^ for the local problem The mam 
advantages are 1) ease of execution, 2) elimination of second nephrostomj’^ tube, 
and 3) avoidance of the more extensive heminephiectomy of the upper renal 
pole 

SUMIIARX 

A case of ureteropyelostomj’^ and nephrostoni}'^ m a duplex kidney is pieseiited 
The procedure is reported as a simple and satisfactory answei to an unusual 
pi oblem 

S1S4 New York Ave , Union City, N J 

1 Moore, T J Urol , 60 859, 1948 

’ Gibson, T E J Urol , 77 414 1957 
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:\iesoxephro:ma a urologic problem 

JOSEPH SORKXESS, JOHN 4 S\\EXSOX \\d R S WOODWARD 
From The DePuy Sort ness Clinic, Jamcsloim, \orth Dalota 


and ARTHUR K SAHvI 

From The Lnirersily of \orlh Dalota School oj Medicine, Grand Forts, \orih Dalota 

It IS our purpose to present a concise rec leu of the literature concerning the 
problem of persisting mesonephric tissue in the adult female and to present a 
case report in uhich persisting mesonephric tissue constituted a urologic prob¬ 
lem This latter situation has not been preiioush described in the literature 
ai ailable to us 

A. consideration of renal enibr\olog\ is essential to the understanding of the 
decelopment and significance of this tc'pe of tumor The tlvree dec elopraental 
stages of the kidnej, it mil be recalled, are the pronephros, mesonephros, and 
metanephros 

The pronephros disappears, but the more caudal portion, the mesonephros, 
persists and its duct becomes the wolffian duct The tubules of the uolffian 
duct reach their maximum dec elopment in the fourth \\ eek ' The mesonephric 
duct empties into the cloaca and later the urogenital sinus - The caudal portion 
of the mesonephros undergoes hATJertropliv and is differentiated to form the 
metanephros, the essential part of a permanent kidnej During the third month 
the mesonephric duct atrophies if a female deielops, or changes to become 
the ductus deferens if a male deielops* It is mth the consequences of failure 
of this normal regression in the female that ue are here concerned 

When the oiarj passes from the lumbar region to the pehus, it draus mth 
it the wolffian mesenters which forms the mesosalpinx In the adult the remains 
of the wolffian duet consist of an ill-defined cord in the mesosalpinx parallel 
to the fallopian tube as the ductus epoophori longituchnahs Sometimes in 
children and much more rareU m adults it persists further and reaches the 
cervix and i agmal mucosa under which it passes to terminate in a small opemng 
at the base of the hvmen ' This vaginal portion constitutes Gartner’s duct 4 
complete wolffian duct m the female will extend from the hvTiien to the cervix, 
upwards behind the broad ligament, retroperitoneallv, ventral to the ureter, 
and thence to the superior pole of the kidnev vv here it will terminate between 
the kidnej and the adrenal gland It is suggested’ that some of the so-called 
abnormal ureters or extra ureters are m reahtv per'^isting wolffian ducts 

Controversj exists as to the existence of me^onephromas, especiallv as 
ovarian tumors Huffman’ asserts that mesonephne elements m the man 
have not been desenbed \s the ovarv increases in size it is graduallv pinched 


A.ccepted for publication Septeralwr 30 1957 

Ed'.n^bu^gh “34 complete wolffian duct, in female. 

i I> andXovak E R Probable me-onephne ongin of certain 
female genital tumors Ajn J Ob«t AGvnec 68 1222-1239 1954 u 01 tertain 

Inn MeTscboIl a^'-^'^^hncelements ,n the human female Quart Bull Xorthwe.tern 
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as the patient’s c ondition permitted Unfortunately it n as noted on the third day 
that the colostomy A\ound iias grossly infected and that the loop was retracting 
beneath the skin level On the sixth postoperative day nephrostomy pyelogram 
and intravenous pyelogiaphy rvere done The former showed marked decrease in 
hydronephrosis and the anastomotic site w^as beautifully demonstrated m the 
anteroposterior (fig 3, A) and oblique (fig 3, B) views The intravenous pyelo¬ 
gram showed prompt good function (fig 3, C and D), again with marked re¬ 
duction in hydronephrosis and demonstrating pateiic}"^ of anastomosis The 
colostomy w as opened the seventh daj' The stoma gradually retracted beneath 
skin level and eventually this wound totally broke down The situation was 
w orsened because the function of the left kidney increased and once again the 
patient leaked urine per vaginam m spite of successful nephrostomj^ on the 
right The patient slowdy w ent dowmhill and expired November 23 

DISCOSSIOiN 

The basic concepts m ureteropyelostomy are not new Thomas j\Ioore‘ in 
1948 presented an excellent review of the literature on transureteroureterostomy 
and presented the first case of true transureteropyelostomy in w hich the result 
was excellent At the time of surgery in the case presented, ureteropyelostomy in 
a duplex kidney had not been reported in the American literature However, in 
March 1957 Gibson^ lepoited essentially the same procedure for ureteral ectopia 
w ith satisfying results The case herein presented show s another useful applica¬ 
tion of this technique In spite of the eventual demise of the patient, the pro 
cedure proved completelj' satisfactory foi the local problem The mam 
advantages are 1) ease of execution, 2) elimination of second nephrostomy tube, 
and 3) avoidance of the more extensive heminephrectomy of the upper renal 
pole 

SUM MARX 

A case of ureteropyelostomy and nephrostomy in a duplex kidnej" is presented 
Ihe procedure is repoited as a simple and satisfactory answei to an unusual 
pi oblem 

£124 Aeia YorL Ave , Union City, N J 

■ Moore, T J Urol , 60 859, 1948 

» Gibson, T E J Urol , 77 414 1957 
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MESOXEPHROM-^. A UROLOGIC PROBLEM 

JOSEPH SORICvESS JOHX \ S\\ EKSOX \nd R S WOODH \RD 
From The DePiiy Sort ncte Chntc, Jamestown ^orth Daf ota 
K\D ARTHUR K S-VnCI 

From The I ntrersihj of \orlh Dal ola School of Medicine, Grand Forlf, 2\orth Dal ola 


It IS our purposo to present a concise re\ie\\ of the literature concerning the 
problem of persisting mesonephne tissue in the adult female and to present a 
case report in which persisting mesonephne tissue constituted a urologic prob¬ 
lem This latter situation has not been pre\nousK desenbed in the hterature 
aA ailable to us 

A consideration of renal embr\ ologi. is essential to the understanding of the 
del elopment and sigmhcance of this t\ pe of tumor The three de\ elopmental 
stages of the kidnei, it mil be recalled, are the pronephros, mesonephros and 
metanephros 

The pronephros disappears, but the more caudal portion, the mesonephros 
persists and its duct becomes the wolffian duct The tubules of the wolffian 
duct reach their maxmium de\ elopment in the fourth \\ eek' The mesonephne 
duct empties into the cloaca and later the urogenital sinus - The caudal portion 
of the mesonephros undergoes hi'pertrophi and is difTerentiated to form the 
metanephros, the essential part of a permanent kidiiei During the third month 
the mesonephne duct atrophies if a female de\elops, or changes to become 
the ductus deferens if a male dei elops' It is with the consequences of failure 
of this normal regression in the female that we are here concerned 
"When the man passes from the lumbar region to the pel\us, it draws wnth 
It the w olffian mesentery w hich forms the mesosalpinx In the adult the remains 
of the Wolffian duct consist of an ill-defined cord m the mesosalpinx parallel 
to the fallopian tube as the ductiu^ epoophori longitudinahs Sometimes in 
children and much more rareh in adults it persists further and reaches the 
cemx and \agmal mucosa under which it pastes to temunate m a small operang 
at the ba~e of the hmien ' This ^ag;lnal portion constitutes Gartner’s duct A 
complete Wolffian duct m the female wall extend from the hxunen to the cer\ix 
upwards behind the broad ligament, retropentonealh, \entral to the ureter, 
and thence to the supenor pole of the kldne^ where it will terminate between 
the kidnei and the adrenal gland It i« suggested* that some of the so-called 
abnormal ureters or extra ureters are in reahti persisting w olfiian ducts 

Contro\er5\ exists as to the existence of mesonephromas, especialh as 
oianaii tumors Huffman* asserts that mesonephne elements in the oiarv 
ha\ e not been descnbed As the o\ arc increases in size it is gradualh pinched 
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off from the mesonephros As a result the mesonephric epithehal elements are 
excluded from incorporation in the ovarj-- Hoi\ever, Schiller/ while admitting 
that it probablj^ is inconceivable for ovarian tumors of pronephnc and meta- 
nephric origin to anse because of lack of topographical relationship in man, 
does support the possibiht}'- of true raesonephnc tumors of the o\ ary He states 
that the gonads and v olfEan body develop in close proximity but are separated 
b3' the gemtal groo^ es Should the genital groo^^es be located more 
penpheralty—closer to the mesonephros—the result vould be an inclusion of 
mesonephnc elements in the oAar 3 ’’ The mesonephric mclusions are probably 
formed vhen the volffian bod 3 ’^ is m an undifferentiated state Since the gonads 
develop later than the mesonephros it can be assumed that the cells fornung 
the mesonephric inclusions are laid down m coelomic epithehum, where the 
gonads subsequentty arise Huffman* concludes that Schiller's concept has not 
been proved and that the strongest argument against ovarian tumors arising 
from mesonephric rests is the fact that bemgn mesonephnc epithelial elements, 
common elsewhere along the genital tract, are not found in the substance of 
the oiar 3 

Thiee basic groups of tumors arising from mesonephric tissue along the gem¬ 
tal tract haie been descnbed The first group are adenomas and were first 
described b 3 ^ i\Ie 3 ’’er‘ in 1897 and 1903 Wolfe,' m ^vrltlng the first American 
chmcal report on the subject in 1940, reported that m 1413 cernces examined 
in the 3 "ears 1923-38 at Long Island Uni\eisit 3 ’’ College of Medicine, two cases 
of adenomatoid h 3 q)erplasia of mesonephric oiigin were found In addition one 
case of the second basic gioup, adenocaicmoma, was found Huffman,* in the 
second American leport in 1948, reported fom adenomas and one adenocarci¬ 
noma found in 1192 cermces In his paper Huffman* presents a r4sum6 hstmg 
eight adenomas, six adenocarcinomas, four non-ueoplastic fetal elements and 
two cases of the c 3 ’^stic tumois, the third basic group, descnbed prior to 1948 
The seventh case of adenocarcinoma was added b 3 ’- Xace® in 1952 Xocak and 
associates report eight cases three bemgn and five malignant Other reports 
include Henkel,® Campagna and associates,'® Jones and Seegar," Schiller,^'' 
Ilea 3 q'’ Wright,''* Tuta and Siebel,'® Stowe,*' and Bisca '* 


• ScluUer, Walter IMesonephroraa ovani Am J Cancer, 36 1-21, 1930 
‘INIejer, R Ztschr Geburtsh u Ginak,68 527,1906 

• Wolfe, S A Gartner’s duct lesions of the cer\a\ Am J Obst &. G} nec , 39 31--32-, 
’’ Huffman, J W hlesonepbnc remnants in the cervnx Am J Obst <4, Gmec , 66 23-40, 

• Xace Fax Morns Carcinoma of the mesonephnc duct Am J Obst A G^nec, 63 
914-916, 1952 

’Henkel, M Arch Ginak, 113 427, 1920 < t 

Campagna L F and Schadt, T E Mesonephnc duct adenocarcinoma Am J UDst 

A Gc nec , 70 444 — 416 1955 , u v t nhai X r’lncc 

“Jones, H and Seegar G E Me«onephroma of the ocar 3 Am J Obst A G\nec 

39 322-329, 1940 , a xr a Amli Path 

“Schiller Walter The histogenesis of ovanan mesonephroma A lU A Aren luii, 

Cjsts of the mesonephnc tract Austral A ^eH Zealand J Surg , 18 
^^^Vnght C B Mesonephroma W A'a Xled J 47 4 AIA trcli 

■‘Tuta J A andSicbel J E Malignant mesonephroma of the man 4 AI A 

Path 31 3S6-390 1941 
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GrossH, the tumors are described' as soft, friable, of bgbt color and semi 
sohd consistenci Microscopicahv, there are but one or tvro capillar 3 loops m 
the so-called glomerular tufts of these tumors Jones and Seegar" summarize 
Schiller’s cntena as follows “1) Tumor cells resemble endothehal cells of 
glomeruh 2) Tumors contain structural umts which resemble glomeruh 3) 
Tubules are found in the tumors 4) These tumors mav occur at the site normall\ 
occupied b\ mesonephric remains ” Further descnption of the histologic ap¬ 
pearance of cemcal mesonephric remnants is gii en bi Huffman ‘ that of 
small tubules hned bi a low columnar epithehum of cuboidal cells with trans¬ 
lucent ectoplasm and large round nuclei ” 

The following case of mesonephroma of the right oi an with metastatic 
obstruction of the nght ureter and infiltration of the bladder wall is presented 
as an addition to the preinousb reported group of tumors In addition, it is 
presented as the first reported case to our knowledge of such a tumor bemg 
present in the bladder, thus constitutmg a problem in urologic diagnosis and 
treatment 

A 73-\ ear-old white widow was first seen bi one of us (E S IV) m January 
1956 at which tune her complamt was weakness She was found to hai e a hemo- 
globm of 00 per cent and an en-throevte count of 2,840,000 The blood smear 
showed a macroc\’tic hiiiochromic anemia Gastne anabsis reiealed achlor¬ 
hydria An upper gastromtestmal studi, cholecj stogram and banum enema were 
normal The stool was negative for occult blood A diagnosis of prunarj’ anemia 
was made, and she was successfulli treated with vitanim B-12 injections and 
got along well until September 1956 when she noted dvsuna frequency and 
pam 01 er the bladder Her urmalvsis showed a trace of albumm and 6-10 leuko- 
ertes per high power field She was placed on an antibiotic and her snnptoms 
subsided 

She was next seen m Xoi ember 1956, at which tune she gaie a history of 
haymg been qmte sick and treated b\ her local doctor for a unnari tract m- 
fection Her urme at this time showed 3 plus albumm, and it was loaded with 
leukoci-tes and showed 8-15 erythroci’tes per high power field Her weight was 
stable, hemoglobin 65 per cent and she felt fairh well She was adnsed to con- 
tmue with her local doctor s treatment 

She was next seen on Januaiw 3 1957 at which time she had lost 10 pounds, 
her hemoglobin was 52 per cent and she was complammg of right flank pam 
A urmalvsis w as normaL 

Hospitahzation was adiased, and she entered Jamestown Hospital on January 
6 1957 with the chief complamt of constant nght flank pam of one week’s 
duration 

Phj sical exammation rei ealed a patient who gai e endence of weight loss 
Her weight was 153 pounds, blood pressure 106/68 temperature lOlF, pulse 
SO per minute, respirations 14 per minute Examination rei ealed grey hair, false 
teeth and a pale conjunctn a There were no palpable nodes m the' neck The 
^ tte genesis of the so-called mesonephroma ovaru Cancer 8 t4&^}53, 

^^vBisca B V Mesonephric remnants m the adult female Ob.t & Graec . 8 265 - 260 , 



186 


SORKNESS, SWENSON, WOODWARD AND SAIKI 


chest ^^as clear to auscultation and percussion The heart tones weie good and 
no enlargement of the heart as noted on percussion The abdomen m as normal 
except for pain on percussion over the right flank Bimanual examination of the 
pelvis revealed a normal cervix and adnexae The corpus was atrophic No 
edema v as noted and the skin was quite pale m color 
Admission laboratory vork included a urmal 3 '^sis vhich levealed an acid 
reaction, specific gravity of 1 014, a faint trace of albumin, and was negatn e for 
sugar Microscopic examination revealed an occasional pus cell The hemoglobin 
vas 8 6 grams or 55 per cent, the er^dhrocyte count vas 2,460,000 per cu mm , 
the leukocyte count was 10,050 per cu mm , and the erythrocyte sedimenta¬ 
tion rate was 85 mm per hour 

X-rays of the lumbosacral spine revealed a mild degree of osteoporosis and 
osteoarthi itis 

An intravenous urogram showed the renal shadows to be normal m size 
There w as slow' excretion of the dye into both pelviocaljmeal systems but there 
was good concentration There was incomplete fiJhng and rathei marked dila¬ 
tation of the calyces on the right The light ureter w'as not nsualized 

On Januaij' 10, 1957 cystoscopic examination revealed the presence of two 
ulcerated lesions with rolled elevated edges in the bladder, one medial to the 
right ureteral orifice and 1 0 cm m diameter, and one above the right ureteral 
orifice and 2 0 cm m diameter Ureteral catheterization on the right side met 
obstruction at about 15 0 cm and no mine was recovered from this catheter 
Contrast medium was mjected by granty and the report was as follows “Con- 
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trast medium can be traced as far as the first sacral segment Here it is sharplv 
demarcated The possibibt\ of an infiltratu e process in this region is considered 
A. portion of the ureter is iisualized abo\ e this point and demonstrates kinking 
There is again e\udence of marked h\ dronephrosis on the right 

On Jaiiuarv 12, 1957 the lesions in the bladder were resected transurethrall\ 
and their bases fulgurated 

A. pathologic diagnosis of mesonephroma was made from these specimens 
The gross and microscopic report follows 

“Gross A number of fragments to a centimeter in greatest diameter of firm 
gre\ -white to grec -c ellow tissue, some of which has a shghtU papillarc con¬ 
figuration Segments of ureter are not grossh identified 

ribcroscopic These fragments present a rather interesting microscopic pic¬ 
ture In some of the fragments there is almost solid epithelial prohferation, 
the celh of which can moderateh m size, some containmg relatneh abundant 
clear ccUoplasm In other fragments, in addition to the sobd epithelial prolifera¬ 
tions, a number of tubular formations are seen resembhng tubules of the kidnec 
In still other fragments are structures imimcking glomeruh This picture is 
consistent with mesonephroma Diagnosis—Mesonephroma (fig 2, C) 

The pathologists also made the following remark “This tumor shows a 
remarkable good reproduction of the tubules and glomeruh Such tumors are 
usuallj mahgnant and this one is defimteh mahgnant, and beheced to hace 
ansen from renmants of mesonephric duct along the urogemtal ndge on the 
right side 

Subsequent to this the patient recened a total dosage of 4702 roentgen umts 
of deep \-rac therape to the anterior and postenor pelns 
Because of the rapid downhill course of the patient x-rac therape w as stopped 
The flank pain subsided, and she began to gain strength and ngor followung 
transfusions of whole blood 

In late Februarc and earh ]vlarch, the patient began to complain of pain 
and began to lose appetite and weight 

A.t laparotomc on ^larch 15, 1957 a sohd lobulated tumor of the nght ocan 
weighing 30 gm was reraoced (fig 1) The tubes, left ocarc and uterus were 
atrophic and freeh mocable There was endence of some mfiltration retro- 
pentoneallc on the nght side m the region of the mid ureter The pathologic 
descnptioii follows 


‘ Gross A. 5 5 be 3 0 be 2 5 cm smooth surfaced, shghth lobulated o\ anan 
mass Seceral small up to S mm m diameter shghth raised ccstic areas are 
noted beneath the capsule On section the sohd portion is composed of grec- 
white firm tissue with a shghth cellow tmge In areas it is somewhat honec- 


combed wnth a microcc sUe appearance Sections through the cc stic areas rei eal 

sec eral c\ sts up to 8 nun m diameter that are filled with opafecent gelatm-hke 

matenal Tumor does not extend through the oc anan capsule 

Microscopic Numerous sections through this specmien show canegated 

“ Saiki 4 K Personal communication, Umvetvitc of North n-il^ro i r ir j 
cine Department of Pathologc 'ctrui oi .conn Dakota bchool of Medi- 




Fig 2 A, B, D, photomicrographs of nght o\anan tumor C, photomicrograph of 
bladder tumor Courtes} of Dr Theodore Snook Um^ersitj of North Dakota School of 
hledicine 

areas of epithelial proliferation In some areas the tumor cells form solid sheet-' 
of cells nhich are poorl 3 ^ differentiated and m other aieas are mam structures 
simulating glomeruli with other areas showing attempt at reproduction of the 
tubular structures This tumor is interspersed wth niauj" areas of neciotic 
changes Onl 3 stromal renmants are seen of the oi 813 ’’ Diagnosis ^Ie«onephroma 
of the right oiar 3 (fig 2, A, B, D)”’* 
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The patient died in the middle of August 1957, and an autopsj uas done 
hletastases of the tumor uere found m the urinary bladdei, light ureter, pehnc, 
periaortic and hilar Ijmiph nodes, pancreas and m one ganglion In addition, 
there nas a right hj^droureter above the lei el of the tumor, chrome fibrous 
pensplenitis and hemosiderosis of the spleen and hi er 

SmtMABI 

The developmental anatomy of mesonephric tissue has been remev ed and its 
anomalous locations and resulting circumstances cited 

\11 prenous clinical reports of mesonephromata haie been reiueved and 
cited 

\ case report of mesonephroma of the right o\ ari uuth invasion of the bladder 
v all is presented 

It IS our behef that this is the first report of such a situation 
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FACTOES lA' THE PEOGA^OSIS OF CARCIA^OarA OF THE IQDNEY 
E W RICHES, MG, MS, ERGS 
From the i\hddlcscx Hospital, London, England 

Wlule the uiologist is nnturally most interested iii diagnosis and treatment it 
IS also important for him to liaie a knoiOedge of prognosis, eieii if onlv to e\- 
plam to the lelatnes the hkel}’^ outcome of his successful operation In adeno¬ 
carcinoma of the lenal parenchjTua, to which 1113 ' remarks wall be confined, there 
IS general agreement, in the different series winch ha\e been reported, on the 
ac eiage sunaval rate after a stated peiiod Thus in 395 cases reported bv Priest¬ 
ley (1939), in 103 cases reported b}-- Griffiths and Thackra 3 (1949) and in 685 
cases of the Biitish Association of Uiological Surgeons series (Riches, Gnffiths 
and Tliackray 1951) it was found that about 50 per cent of patients sunaied 
for 3 ^ ears, about 40 per cent for 5 3 'ears and about 20 pei cent for 10 3 'ears 
The piognosis 111 the uidividiial case, howeier, laries wideE' ond while one nmy 
die earh, another ma 3 ^ In^e foi 20 3 ’^ears 01 more, e\ en if mitreated the ai erage 
3 - 3 ear survival rate is about 3 per cent While there can be no mathematical 
accuiaci in such a matter it is possible after a complete studj of all the factors 
concerned to gne a piognosis which is at an 3 '^ rate more accurate than a racing 
forecast These factora are 1 ) the histological grade of the tumor, 2) iinohe- 
meiit of the renal \"em, 3) unmsion of bmipli nodes, 4) local extension of the 
giowth, 5) presence of metastises and C) the method of treatment 

In an attempt to assess the relative value of each of these factors I hare been 
thiough the lecoids of 84 peisonal cases Eight (10 pei cent) were inoperable 
leaiang 76 in wluch all the factore were known aftei operation The operatne 
moitaht 3 was six (8 pei cent) Although 25 of the patients were Inang from 5 
to 10 Ol more 3 ears aftei operation I have limited 013 ^ repoit to those surva™ig 
foi 5 ^ears in oidei to have a reasonable number on which to base conclusions 
Of the 76 patients, 54 were operated upon five 01 more 3 ’-eais ago, and these 
fonn the basis of the sui vn al tables 

HISTOLOGICAL GRADE 

The grading is based soleh’- on the microscopic appearance of the tiimoi Of 
the two common t 3 pes of well differentiated caicmoma the tubular adenocaici- 
noma is iisuall 3 ’' composed of cleai cells and has w ell marked tubules resembling 
those of the kidne3 , the papillary C3stic adenocaicmoma shows cvstic spaces 
full of biancluug papillni 3 processes its cells are often granular, but am one 
tumoi inaA contain both clear and granular cells m different areas and the tA^pe 
of cell appetits to beai no relation to the malignanci Both of these tumors 
would be classed as grade 1 if they are well differentiated If the tubules or 
papillar 3 processes are not well formed, or the cells are moderateh 11 regular 
and show some mitotic nctnat 3 , the tumor wall be placed m grade 2 If there is 
no attempt at the formation of tubules or papillan processes, but marked lana- 

Rcwl ill aunual mooting of the American A-^xociition of Gomto Unnari Surgeons Hot 
Spring'' Mia I'-S, 1057 
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Tabix 1 -iprtl 1957 
Total S4 Inoperable S (10%) 

Xephrectomj 

Grade 1 
Grade 2 
Grade 3 

Operatne mortality 6 (S%) 


Tabli. 2 5 l/ear surinal, April 1957 



1 Possible 

1 Actual 

Total 

54 j 

27 (50%) 

Grade 1 

24 

17 (71%) 

Grade 2 

IS 

7 (39%) 

Grade 3 

12 ' 

3 (25%) 


tion in the size and stauung of the cells and their nuclei, noth considerable 
nutotic actmty, it falls into grade 3 It is ob\nous that the grading must be 
done by a slnlled pathologist accustomed to this ivork and I haA e been fortunate 
m ha\nng the help of Dr A C Thackraj for this purpose Neither the size of 
the tumor nor its gross appearance gi\es anj real clue to the histological grade 
Table 1 show s the number of tumors m each grade in this senes 
Table 2 shons the number of those vrho simm ed for 5 j ears The nsmg scale 
of histological mahgnancj is reflected m a falling sum\ al rate Although some 
of these figures are too small to be expressed as percentages, thej correspond 
closeh mth the figures rre reported m the pre\aous senes, although we now 
hai e one 10-j ear sunm or in grade 2 and two in grade 3 

IVrOLl'EArEXT OF THE REN AI, ATUN' 

It IS a ell known that these tumors m\ ade the radicals of the renal vem earh 
and extend mto its mam trunk and thence to the x ena cax a Lix oh ement of 
the X em is here intended to mean macroscopic mx asion of the mam trunk or 
its tnbutanes It occurred m 30 per cent of the operable cases m this senes 
In table 3 it aall be seen that x enous mx olx ement a as less common m the 
loa grade tumors than m those of the higher grades of mahgnancv, and there 
IS an undoubted correlation betaeen the tao factors 


Table 3 Iniolvcment of renal rein 



No 

1 em In^'aded 

Total 

1 

76 

1 

22 (30%) 

Grade 1 ' 

Grade 2 

37 

5 (13%) 

Grade 3 


11 (46%) 


lo j 

6 (40%) 


76 

37 

24 

15 
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Table 4 S-year survttal Vein involved 


Total 

4 out of 16 (25%) 

Grade 1 

1 out of 3 

Grade 2 

2 out of 7 

Grade 3 

1 out of 6 


One quarter of the possible h-j’^ear sunuvors with the vein involved did actuallj^ 
h\ e for this penod, but the figures are too small to justify any conclusions If 
the vhole senes is exammed honever, ne find that out of the 22 uith venous 
mvoh'emeut no less than 14 (64 per cent) died ultimately from metastases, and 
if the thiee operatiim deaths m this group are excluded the percentage dymg 
from metastases nses to 14 out of 19 or 74 per cent It is thus endent that venous 
mvoh ement has a i^er}’’ sinister effect on prognosis Prom the practical pomt 
of nev it IS important to try and dmde the renal vem beyond any palpable 
growth, and it is sometimes worthwhile to open the vena cava and extract an}"^ 
tumor embolus within reach One patient m vhom this nas done returned to 
n ork and In^ed for oi er 4 jmars before djnng of a recurrence 


INVASION OF nillPH NOBES 

Palpable uii’'asion of l 3 Tnph nodes occurred m six patients in this series, of 
nhom tno sunui''ed for five years Ljunphatic mi'^asion does not appear to have 
anj'' connection mth the grade of the tumor as it occuired in 8 pei cent of each 
of grades 1 and 2 and 7 per cent of grade 3 It is an mdication for postoperative 
x-ray theiapy, and we have found that the response to treatment is generally 
good Eventually hon ever, ui five of the six cases metastases dei^eloped A man 
of 62, inth a grade 1 tumor, from nhom mvaded glands adherent to the xena 
caia nere removed, hved for four 3 mars before dymg of recurrence m the lung 
A nomau of 37, with a grade 2 tumor, had a mass of glands adherent to the 
aorta nhich I could not remove, they disappeared under x-ray treatment but 
incurred in the neck and disappeared agam mth treatment The 3 ^ recurred here 
agam and I excised them She remamed nell for nearly six years before d 3 nng 
from multiple metastases Another patient, whose glands were removed at the 
tune of opeiation, hxvd for 7^ years before dymg from carcmoma of the stomach 
Although bunphatic mvasion is an important factor in prognosis it does not 
appear to hax^e such an early lethal effect as a high grade of tumor, but locally 
mxaded ^miphatics should alua 3 -s be remmed mth the kidney if possible 


local extension 

By local infiltration the tumor may invade the pemiephric fat, the surround¬ 
ing muscles, the colon, the pancreas or other nscera (table 5) 

It occurred m 24 per cent of the nhole senes and vas ^ 

higher grades of tumor Its effect on sumval cannot alnays be a^icipated 
irfan^obvious mdication for x-my treatment -‘her before or 
If theie IS cluneal emdence of local fixity it is ''^^hvhde contoung^h ^ 
peiuenal oxygen insuffiation, and preoperatne x-ray therap3 '^11 cornet 
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Tnbixo Ijocal extension 



1 

1 

1 ! 
1 Present 1 

1 tax Surv ival 

1 

Total 

i 76 

i IS (24%) ' 

1 5 out of 9 

Grade 1 

37 

■ 5 (13%) 

2 out of 3 

Grade 2 

24 

i 7 (2<1%) 

' 2 out of 2 

Grade 3 

15 

6 (40%) 

( 1 out of 4 

Tnble 6 Metastases present at operation 


Present 


Total 

76 

‘ 7 (9%) 

Grade 1 

37 

3 (S%) Bones 3 

Grade 2 

24 

3 (13%) Lung= 2, bones 1 

Grade 3 

15 

1 (7%) Liver 1 


Longest sumvor bving and ■n'cll at 4 Nears 

make a fixed tumor operable One such patient, with a grade 2 tumor nud the 
N'em mtohed, is ahte and tvell fite tears after operation Another a man of 
47, Vi as explored elsewhere and found to hate a fixed moperable renal tumor 
He took a course of x-rat treatment and the tumor became smaller I then re- 
explored, divided some adhesions and removed the kidnet He remams well 
more than 10 t'ears later although it was a grade 2 tumor with the t em mt olved 

srETtSTtSES 

Even m the presence of known metastases it is sometmies adnsable to per¬ 
form nephrectomt, either to reheve pam or hematuria, to control pvrexia or 
on the assumption that x-raj treatment of a secondan deposit will be more 
effectiN e if the prunarN growth has been remoN ed See table 6 

In onlj one of these patients hat e I found it possible to remove the metastasis 
after removmg the kidnev This man of 65 had a grade 1 tumor with the i em 
free, file weeks after domg the nephrectomt' I removed part of his chest wall 
which showed a similar growth m the seventh nb, he remams well four years 
later It is well knonm that m this disease the metastasis is sometimes sohtary, 
the possibihtj of its removal should alwat s be borne m mmd The preoperatii e 
detection of a metastasis m the ht er was made m one case bv aortographi, it 
showed not only an area of poolmg m the kidney but another m the hver, fed 
bv a branch of the hepatic arterv, it was palpated at the time of left nephrectomv 
but unfortunateh appeared too large for successful extupatiou 

lEErmOD OF THEATMEXT 

Some of the possibihties of preoperative x-ray treatment hat e aheadi been 
mentioned and it is open to question whether the results m general could not 
be unproved bN a more extensive apphcation of this form of therapr Regardmg 
postoperative x-ray treatment we found, m the analvsis of the larger sene^ of 
cases prevnously reported (1951), that the survival lite was mcreased m those 
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Table 7 Incidental finding of carcinoma 



No 

Nephrectomy for 

Survived 5 \ciri 

Grade 1 

4 

Calculi 

3 

Grade 2 j 

2 

1 h 3 dronephrosis, 1 h 3 ^- 

1 



pertension 

1 

Grade 3 | 

1 

Suspected calculus 

0 

Total 1 

1 

7 

1 

5 


patients who had leceii'^ed postoperative treatment Moreover, the increase 
was most maiked in those tumors, generallj'^ of high grade mahgnancy, in vhich 
the A^em vas mvoh'-ed There are often cogent reasons for not gmng \-ray 
treatment to a particular patient, but I believe that it should be given m all 
tumors of high grade, in those vhere the Amm is mvoh'-ed, AA'here lymph nodes 
are lUA^aded or a\ here there is endence of local evtension 

The suigical treatment should be radical and should include the remoA^al of 
the pennephnc fat, invaded glands and, if necessary, other Auscera Exposure 
must be adequate, and the approach used is usually through the bed of the ex¬ 
cised tAvelfth nb Occasionall 3 '- the Nagamatsu mcision is used and in a fev 
instances the abdommothoracic approach 

When all is said ho\A ei^er, a\ e must reahze that the kej' to successful results is 
early diagnosis With the aid of aortography ve have been able to diagnose the 
presence of a tumor less than one mch m diameter There hai^e also been 7 
patients m v horn the findmg of a nev grovth v as accidental, the kidney bemg 
removed for some other reason (table 7) 

FiA^e of the sei^en hai^e hi^ed for more than 5 years A grade 1 patient died 
from pulmonaiy embohsm, and a grade 3 patient whose kidney contained the 
smallest tumor I hai^e e\^er remolded w as back in less than 2 years w ith extensiA-'e 
metastases 

The longest suTAuvor in the whole senes, a woman of 48, is alive and well 
more than tw enty 3 "ears after operation It w as a grade 1 tumor wnth the a ein 

free, and it w as enclosed m a calcified shell 

There must be an exception to proAm ei'^ery rule, in this senes it is proAuded 
by a man of 60 who was mi'^estigated for loss of weight and was found to hai'e 
a giade 3 tumor wuth the vein invaded and extension of growth into the peri- 
nephnc fat He is ahve and well moie than 8 years after operation 


SUMMARA 

The factors influencing the prognosis in carcinoma of ° 

been considered m a senes of 84 cases, of which 76 were treated ^ep^ectomj 
The histological grade of the tumor is the most impoitant factor, and iua 

TTipiit of the renal lein has a senoos adA-erse influence 

Surgical excision must be radical and early to have a chance of permanen 

success 
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X-raj therapy either before or after operation has a place in treatment 
and increases the sumial rate 

The probable outcome of an mdindual case can be foretold with reasonable 
accuracj" u hen all the factors are known 
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iV'IALIGXANT NEOPLASR'IS OF THE KIDNEY AN ANALYSIS OF 
353 PATIENTS FOLLOWED FRH] YEARS OR MORE 

R H FLOCKS AND M C KADESKY 
From the Department of Urology, University Hospitals, Iowa City, Iowa 

It IS the purpose of this leport to present an analysis of 353 patients inth ma¬ 
lignant neoplasms of thekidne 3 ’' confirmed by microscopic tissue study and foUon ed 
foi film jmars or more bj'' the Tumor Clmic at the Umversity Hospitals in Ion a 
City, Iona These patients uere seen durmg the penod 1926-1950, mclusive 
These tumoi-s ii ere classified as follon s 

Renal cell carcinoma 305 

Embrj oma (Wilms’tumor) 31 

Tumors arising from renal pelvis (epidermoid and transitional cell carcinomas) 17 

Thej' Here staged on the basis of the extent of the pnmar^’' lesion as folloHs 
Stage 1—Limited to the renal capsule 
Stage 2—In^msion of the renal pedicle and/or renal fat 
Stage 3—Regional lymph node mt olvement 
Stage 4—Distant metastasis demonstrable 
Two bundled and fortj’-three of these patients were seen prior to 19-16 and thus 
enabled us to obtam the lesults of a 10-year or more followup studj’ These 
were classified as 220 renal carcinomas, 22 embr 3 mmas, and 11 tumors of the 
renal pelns 


RE\AL CARCIXOAU 

Three bundled and five cases of renal carcmoma were analyzed One hundred 
and sixteen of these were m stage 4 and 21 cases were not staged rift 3 ’-two 
recen ed onR^ palhative treatment due to advanced age or general debiht 3 ’ and 
these were not considered as treated cases Of the 137 treated cases, four were 
of unknown stages but weie included m all the studies except those related to 
stage of the disease Tables 1 to 5 summarize the lesults of these anabases 
Treatment, when used alone in these tables, means an attempt to destro 3 the 
tumor b 3 ’’ nephiectom 3 ^, irradiation, or a combination of nephrectonw and ir¬ 
radiation 

Table 1 gnes the five- and 10-3"ear sunmal accoidmg to the stage at the tmie 
of the diagnosis and compares the treated cases wath the over-all group in the 
A arious stages Twenty-one cases ixere not staged and therefoie are not included 
m this table 

It IS to be noted that the fiA e- and lO- 3 'ear sunai al is a ery definite!} improA ed 
b}’ the mstitution of therap}’' m all stages studied In stage 1, 16 patients recen ed 
no therap 3 Of these only two sur\uAed, making a five-year sumAmI of llYf 
pel cent as contrasted to 55 per cent in the treated cases Similarl}^ of the 10- 
3 mar cases one of 14 surAUA ed, making a 7 per cent 10 - 3 ’ear sucaua al as contrasted 

Road at annual meeting of the American Association of Genito Urinary Surgeon-^ Hot 
Springs \ ft , 1-3, 1957 
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Table 1 Renal rarcinoiiia 



Follow-up 

Number ot Ca<rt 

S \ car Surv isil 

l0-\ ear Sur\nv*al 

Stage 1, o\er all 

5 "v ear [ 

76 

35 (46%) 

11 (19%) 

10 ^ ear ' 

5S 

23 (40%) 

Treated case's 

5 lear i 

60 

33 (55%) 

10 (23%) 

10 1 ear 

44 

22 (50%) 

Stage 2 o\cr all ^ 

5 1 ear 

59 

22 (37%) 

12 (2S%) 

10 lear 

47 

18 (38%) 

Treated cases 

5 ^ca^ 

1 

21 (40 5%) 

11 (25 5%) 


10 lear 

42 

17 (40 5%) 

Stage 3, o\ er all 

I 5 \ ear 

i 33 

3 (9%) 

2 (9 5%) 

j 10 \ear 

21 

2 (9 5%) 

Treated cases 

1 5 ^ ear 

21 

3 (14%) 



) 10 \ ear 

12 

2 (16 6%) 

2 (16 6%) 

Stage 4 

1 5 \ear 

116 

4 (3 5%) 


1 10 \ear 

79 

3 (3 S%) 

1 (1 3%) 


Table 2 Renal carcinoma 


» 

FoUo^nip 

1 Number of Case* 

5 \ car Sur\T\’al 

ear Stir\ js'al 

Total cases i 

5 3 ear 

' 305 

71 (23%) 



10 t ear 

1 220 

48 (22%) 

27 (12 3%) 

Treated cases* 

5 ^ear 

j 137 

41 1% 



10 j ear 

1 101 

40 6% 

22 8% 

Treated b\ nephrec | 

5 %ear 

56 

48 2% 


torn}* 

10 ^ ear 

1 39 

46% ! 

23% 

Treated b\ \ ra\ plus 

5 \ear 

40 

52 6% 


neph • ' 

10 \enr 

1 27 

55% 

33 3% 

Treated b\ \ ra\ onl\* 

5 %ear 

41 

24 4% 



10 } ear 

1 35 

23% 

14 5% 

Xo treatment* j 

5 N ear 

1 50 

10 % 



10 %ear 

' 40 

12 5% 

5% 

Treated b\ \ ra% pre-op 

5 ^ ear 

25 

(13) 52% 


then neph 

10 ^ ear 

1 1-i 

(8) 57% 

(7) 50% 


* Cases m stages 1, 2 and 3 


vath a 23 per cent surcit al in the treated cases For stage 2 cases a similar analj - 
SIS shows a 14 per cent fit e-year sumt al for the imtreated as contrasted to a 
40 per cent sumtal for the treated, and, sunilarlj, a 20 per tent 10-jear sur- 
tnt al as contrasted to a 25 per cent sumt al in the treated cases In stage 3 the 
contrast is et en more marked There is a zero per cent sum\ al m the untreated 
cases as contrasted to a 14 per cent fiie-jear, and 16 per cent 10-3ear sumial 
These figures would seem to mdicate that m those patients where therap 3 was 
utilized the prognosis was better either because of the intnnsic nature of the 
situation or because of the therap 3 itself Moreoi er, it w ould seem that there 
IS httle difference betw een stages 1 and 2 as far as prognosis is concerned but 
the results in stages 3 and 4 w ere definiteh w orse 

Table 2 illustrates the effects of the ranous ti-pes of therap 3 upon surmial 
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A Affrtiton curve 
age 56,1940 census 

B 14 cases treated by 
X ray followed by 
nephrectomy 
C 27cases treated by 
combinotion x-roy 
and nephrectomy os 
initial theropy 

D 39 coses treoted by 
nephrectomy alone. 

All cases followed 10 
or more years 


It demonstrates again the marked improvement in sumval m the treated cases 
as contrasted to the untreated cases It is of interest also to note that the combi¬ 
nation of nephrectomy and irradiation produces vhat seems to be sigmficantly 
better results than nephrectomy alone The total number of cases is small but 
the difference particularly m the 10-year sumval group is so marked that it 
may be of real significance Figure 1 illustrates the difference between nephrec¬ 
tomy alone and the combined treatment cases as far as 10 - 3 "ear sumval is con¬ 
cerned It shows that those of the combined treatment group who hace passed 
the five-year mark have a mortality which is no greater than that of the general 
population It IS also of inteiest to point out that the only two patients in stage 
3 who surinved 10 years and the one case in stage 4 that did so recened iriadia- 
tion as part of their therapj" Table 3 shows an analysis of sumval ielated to 
staging in the 25 patients who received preoperatne irradiation followed bj 
nephrectomy We want to emphasize the 10-j'ear sumval figures in this group 
These patients all received appioximatelj" 7000 loentgens through seieral ports 
over a penbd of three weeks Si\ weeks later nephrectomy was earned out 
Irradiation therap 3 " seemed to have shrunk some of the dilated veins and made 
the nephrectomy m no way more difficult Aside from shnnkage of collateral 


Table 3 Renal carcinoma 


Treated b> X Ray Pre-op 
followed by Ncphrectomj 

Followup 

Number of Cases 

5 Year Survival 

10-^ ear Survival 

Stage 1 

6 cear 

9 

6 (66 6%) 

2 (40%) 

10 jear 

5 

2 (40%) 

Stage 2 

6 3 ear 

12 

7 (58%) 

5 f02 5%l 

10 year 

8 

6 (76%) 

Stage 3 

5 cear 

3 

0 (00%) 

0 (00%) 

10 year 

1 

0 (00%) 

Unkno^in stage 

5 cear 

1 

0 (00%) 



10 \ear 

0 
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TabijE 4 Renal carcinoma 


Author Date 

Followup 

A umber of 
Treated Cases 

S Year Survival 

I0-\car Survival 

Bcrgendal, 1936 

5 3 ear 

57 

40 4% 

30% 

10 3 ear 

40 


Beer, 1937 

5 3 ear 

> ' 

A.ppatcwt 34% 


Pnesllej, 1939 

5 3 ear 

357 

38 4% 


10 3 ear 

1 253 


1 

Melicow, 1943 

5 3 ear 

20 

60% 

1 

Bixler, et al , 1944 ] 

5 \ear 

64 

35 5% 


Foot, et al , 1949 

5 3 ear 

37 

41% 


10 3 ear 

17 

1 

46% 

23% 

Dick and Flint, 1951 

5 3 ear 

36 


Throckmorton 1955 

5 3 ear 

22 

36 37o 

14 5% 


10 3 ear 

14 


Goldstein, 1956 

5 3 ear 

77 

31% 


This senes, 1957 

5 3 ear 

137 

41 1% 



10 3 ear 

101 

40 6% 

22 8% 


Table 5 Renal carcino»m 


Durauorv of SjTnplocrvs 

ear Survival 

Ov er all 

1 Treated case* 

Less than 1 month 

31% 

60% 

1-6 months ' 

16% 

24% 

7-12 months 

12 % 1 

16% 

1-2 5 ears 

11 % 1 

27% 

2-3 3 ears 

35% 

43% 

3-5 3 ears 

31% 

60% 

6-10 3 ears 

66 % 

64% 

0 \ er 10 3 ears 

20 % 

20 % 


circulation no other unusual gross or microscopic changes in the tumor uere 
noted in these patients at the tune of operation 

It IS of mterest moreover to compare tables 1, 2, and 3 wuth table 4 Table 4 
IS a summary' and companson of five- and 10-year sumials of patients wuth 
renal caremoma as reported m the literature by various mvestigators of the 
past 20 years It w ould seem that the over-all results wuth the exception of the 
small group receuung combined therapy hai e been essentially the same at vanous 
times and m vanous hands 

Table 5 giA es the percentage suriuval accordmg to the duration of symptoms 
pnor to institution of sjunptoms These figures w ere analyzed to obtain further 
information with regard to the life historj^ of this tumor Their significance is 
not clear Thej are simply presented for the record 

EiiBHxoxtA (wunxis’ tumor) 

There were 31 embrjomas of the kidnex m this senes All but three recened 
treatment Table 6 summanzes the results m our series and compares these wuth 
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Table 6 ff'tlms’ tumor 


Author Date 

Follo^p 

Period 

Num 
ber of 
Cases 

2 lear Sur\i\al 

5 Year Survival 

10-Year 

Survh-al 

Pnestley / 1939 

3-3 ear 

17 

4(23 5%) 

3 (23 6%) 



5-j ear 

16 


1 (9 1%) 


10 j ear 

11 



Ladd, 1941 

60 

14 (23%) 



Weisel, 1943 


44 

7 (16%) 



Nesbit, 1946 

1 

16 

8 (50%) 



Foot et al , 1949 

S-jear 

11 

3 (27%) 


Gross and Neuhauser, 


38 

47 3% 1 

1 


1950 





Haines, 1954 

This senes 


18 

7 (38 8%) 



Treated bj \ raj only 

5-j ear 

14 

4 (28 6%) 

2 (14 3%) 


Treated bj \ raj pre- 

10 year 

10 

2 (20%) 

2 (20%) 

0 (00%) 

6 year 

14 

7 (50%) 

5 (35 7%) 

p plus nephrec- 
tomj 

10 year 

9 

5 (55 5%) 

4 (44 4%) 

2 (22 2%) 

Over all 

5 j ear 

31 

11 (36 6%) 

7 (22 6%) 



10 y ear 

22 

7 (32 5%) 

6 (27 3%) 

2 (9 1%) 


• Treated cases 

t All but 2 treated -mth surgery plus post op irracLation 


Table 7 Tximors of the renal pelits 


Author Date 

Folicnrup 

A umber of 
Treated 

5 "iear Survuel 

10 \ciir Survival 

Priestley, 1939 

5-y ear 

40 

14 (35%) 



10 -j ear 

19 


2 (10 6%) 

Foot, et al , 1949 

5 year 

12 

3 (25%) 


Dick and Flint, 1951 

5-3 ear 

8 

2 (25%) 


This senes 

5 year 

17 

7 (41%) 


Over all 

10 year 

11 

3 (27 2%) 

1 (9 1%) 

Treated cases 

5 j ear 

11 

5 (45%) 



10 3 ear 

6 

2 (33%) 

1 (16 5%) 


others reported in the hterature It is to be noted that oui tn o-year siimval in 
the 14 cases treated by preoperative irradiation followed by nephrectomy is 
similar to the tv o-year sumval m a laiger group of patients reported by Gross 
and Neuhauser It is also to be noted that 2-yeai sumi al is by no means indica¬ 
tive of a cure There is every'^ indication from the study'^ of this group of cases 
and from the reports m the hterature such as that of Gross and Neuhauser that 
irradiation is an important part of the therapy of these cases Preoperatn e \-ray 
treatment proved useful in this group of patients 

TUMORS OF THE HEN AL PELVIS 

There vere 17 tumors of the renal pehns and the results of an aiialy'^sis of 
these cases are compared mth some similar groups reported m the hterature in 
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table 7 Xote that onh one patient h\ed and is Inniig 10 j ears after the institu¬ 
tion of therapj ivhich consisted of uephro-ureterectomj^ Xo combmed therapj 
was instituted in this group of patients Whether it would alter the poor prog¬ 
nosis IS not known and desen es studj 


SirMiL\R\ 

An analj sis of 353 cases of mahgnant renal neoplasms studied at the Unn er- 
sitj Hospitals from 192G to 1950, inclusi\e, is presented 

With regard to renal carcinoma, combmed surgical and radiation therapj 
seems to ha\e giien better results than simple surgerj alone Further studies 
are needed in this regard 

A small group of Wilms’ tumors is analyzed From this study it would seem 
that 2-jear sunmal does not necessanly mean a cure of this dread disease 
?iIoreo\er, combined therap\ is superior to either irradiation alone or surgerj 
alone 
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ACUTE REGIONAL URETERITIS 

WILLIAM DREYFUSS and EDWARD GOODSITT 
From the Departments of Urology and Pathology, Huron Road Hospital, Cleveland 12, Ohio 

In 1910 Hunner fiist brought forth his concepts of ureteial inflammation and 
stiictuie This subject was discussed considerably in the urological literature up 
into the late twenties In Modern UnoLOG-i, edited b 3 " Cabot, Randall and 
Campbell (vol 2) write “Urology owes Hunner a debt of thanks for his extreme 
inteiest in this subject of ureteral stricture and his pertinacity in making every¬ 
one cognizant of the possibility of the part that ureteral stneture may be playing 
in eiei 3 ’^ case of apparent obstructive uropathy With the enthusiasm of the 
piopagandist it is not to be w'ondered at that Hunner carried his ideas further 
than the rank and file weie wulling to follow Nor is it stiange that in his efforts 
to hammer home his subject, cause and effect occasionally became confused ” 

In Hunner’s opmion, the majority of stnctuies have oiigin in an infection of 
the ureteral walls from some distant focus He called this ureteral inflammation 
“primary” and other urmary tract lesions as stone, hydronephrosis, P 3 ’^elone- 
phritis, etc , w'hich occurred w'ere secondary to the stricture w'hich follow ed the 
inflammation 

Legueu and Fe 3 ’- differed wuth Hunner and stated that “neither clinical ex¬ 
aminations nor the lesults of tieatment nor the anatomical manifestations have 
given us the proof which we demand We believe we can justly conclude that 
nothing pel nuts to attribute to a stricture the troubles w hich are called Hunner’s 
S 3 mdrome ” In this gieat contiovery which is now uiological histor 3 '^ there was 
much discussion about clinical observations, technique of tieatment, about the 
“hang of the wax-bulb”, etc When pyelograms weie taken theie was doubt as to 
then propel interpretation Even then W F Braasch remarked that ureteral 
spasm ex^plains many cases of so called ureteial strictuie diagnosed by means of 
ureteial bulbs It is interesting to note that F C Heirick suggested graiity 
pyelograms 

?iIost scanty of all aie the attempts to piove by pathological and histological 
examination, the nature of what was supposed to exist In a paper by Braasch 
and Huile 3 q localized aieas of h 3 qierpiasia of the mucosa and submucosa resulting 
fiom inflammation aie desciibed as lelativety frequent findings in the entire 
uiinaiv tract The 3 ’^ called these areas “granulomas ” These \aried from minute 
patches to papiUomatous pi ohferations most frequently found m the bladder and 
uiethra but also in the whole unnaiy tract These can cause heniatuiia, per¬ 
sistent infection and may be confused with neoplasm, paiticularty when close to 
the uieterovesical junction The possibility of stone has to be excluded The 
authois leport a case wdiere a patchy filling defect in the lower left ureter sug¬ 
gested tumor In spite of negatn e biops 3 q a urctero-nephrectomy for neoplasm 
w as done Exaimnation lei ealed only a loeahzed hemorrhagic inflammatory and 
edematous condition of the lowei one-third of the left ureter e recent 3 o 

Xccepted for publication September 30 1957 
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sened two cases which mav contribute some knowledge to the problem of 
ureteral stnchire 

CASE REPORTS 

Ca'c i ;Mr G B , aged 63, bom m Itah, was admitted on Januarr 3, 1953 
complaining of cohcki,, sudden pain mleft flank of three dar s’ duration He gar e 
a hi«tor\ of a prernous sinular attack lastmg two da\ s, but he ner er passed a 
stone At that time an intrar enous pr elograra n as negatn e The pam radiated 
antenorh into the perns and there uas nausea, urgencv, and frequenci The 
phisical examination was negatue except for costor ertebral tenderness on the 
left side and no masses were felt The blood pressure nas 124/78, temperature 
37 4 The blood count was nomial The unuahsis was negatue, except for a 
moderate number of white and red blood cells The blood cheniistrA determin¬ 
ations were within normal hraits, except that the uric acidAvas7 25 mg per cent 
and the unne unc acid 86 mg per cent Bacteriological exammation of unne 
from the left kidne\ was negatue An mtra\enous prelograni on Januan 14 
showed that the renal and psoas shadows were \xithm normal hrmts in size and 
po'ition Some calcification was present m the pelxnc tessels Xo shadows were 
identifiable as calcuh The di e was present m both kidnet s fi\ e nunutes after 
mjection The internal stmcture of the nght laduei and ureter appeared to be 
within nomial hnuts There was some dilatation of the left renal cah ces The 
entire left ureter was ATSuahzed to the region just aboi e the peine portion and 
this ureter was shghth dilated as compared to the nght one (fig 1, .4) There was 
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faiil}" good concentration of the dye m the bladdei at the end of 60 minutes and 
some suggestion of elevation of the floor of the bladder The \-ray mterpretation 
V as an mdication of obstructing lesion of the lou er end of the left ureter most 
hkelj" a calculus, although a calculus was not identified A cystoscopic e\amm- 
ation vas performed on January 14 The urine obtained from the bladder nas 
yellou mth a large number of shreds There uas moderate tnlobar prostatic 
hypertrophy Except foi mild trabeculation, the bladder includmg the orifices 
appeared noimal Indigo carmine appeared in 3 minutes and in good concentra¬ 
tion on the right side The left side showed no function foi 20 mmutes and then 
obser\ atiou w as discontinued A size 5 ureteral catheter w as easily inserted on the 
right side The secretion w as cleai On the left side the catheter w^as accepted for 
15 cm at which point there was a definite obstruction The flat film disclosed a 
fiUing of the left kidney pehns and ureter from the intravenous pyelogram taken 
the day before The filhng w ent exactl 3 '^ to the point w here the tip of the ureteral 
catheter appeared obstructed A right retrograde pj'elogram appeared normal 
On the left side, no dye passed be^mnd the tip of the meteral catheter The 
diagnosis w as a non-opaque calculus or tumor of the left ureter The pain and 
vomitmg continued with evidence of a paraljTic reflex ileus necessitatmg the 
passage of a LeMne tube Surgery was performed three days later with a pre- 
operative diagnosis of “non-opaque calculus, stricture, tumor, or tuberculosis of 
the left ureter ” 

Under spinal anesthesia, a cystoscop}' was done and the left ureter was again 
cathetenzed A No 5 cathetei stopped at 15 cm The patient w as then placed in 
a nght oblique position with the left side slightly elevated An incision w as made 
along the course of the ureter begmmng about 5 cm below the ihac spine and 
extended as much upward toward the tip of the last nb The ureter was ap- 
picached retropentoneally and its midportion exposed The ureteral catheter was 
felt Above it theie was an aiea of infiltration of the wall of the ureter extending 
4 to 5 cm m length upward, and beyond this it appealed normal in consistencj" 
and caliber The ureter w as palpated to the kidnej^ peh is wnthout abnormalit 3 ' 
noted The same was true below the obstruction towards the bladder The in¬ 
filtrated portion of the ureterw as shelled out with relative ease from the surround¬ 
ing tissue It w as opened and the w all w as found to be definitely thickened and 
edematous w ith some edema of the surrounding tissue m this area The mucous 
membiane limng of the ureter appeared normal After the infiltrated portion of 
the w all w as sht the w hole length, there w as no difficulty m inserting the size 5 
catheter dowmwards to the bladdei as well as upwaids to the kidney Slight^ 
blood tinged urine drained in contmuous dnp At this point, a biops 3 ’^ was taken 
from the wall at three different sites The pathologist’s diagnosis was mflam- 
mator 3 q non-specific, and not malignant tissue ” It was not considered justifiable 
to sacrifice the kidne 3 ^ and, therefore, a T tube was inserted upward toward the 
kidne 3 ^ and dowmwards tow aid the bladder Before this was done, a Ao 12 
bougie w as inserted m the low ei part of the ureter to the bladder The free end of 
the T tube was conducted out through the lateral stab wound m the abdominal 
w all The ureter w as then placed m its bed and a Pcni ose dram w as placed at t le 
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lower end of the wound, which wa^ closed in lavers The patient n ent through the 
procedure m good condition 

Pathological report The gross specimen consisted of three portions of material 
from the ureter, largest 5 mm m length, grajTsh pink The second specimen n as 
firm, gramsh brown and soft The third measured 3 mm m diameter 

klicroscopic descnption Sections showed a portion of ureter with an occa¬ 
sional linin g of transitional epithehum recognizable In the underhung wall, 
there was emdence of thickemng due to hvperemia with non-specific granula¬ 
tion tissue formation consistmg of loose strands of collagen and fibroblasts 
with marked edema between There were some areas showmg dilatation of \ eins 
In one area, there n as some cri stalhn-hke material suggestmg portion of a stone 
m a nest of smooth muscle The diagnosis was “chrome ureteritis, non-specific, 
probable due to hthiasis with mucosal ulceration ” See figure 1, B 

The patient improied rapidly and dramed approximately 500 to 600 ml of 
urme m 24 hours through the T tube This graduaUi diminished and the i esical 
output mcreased On the third postoperative day, he suffered a tvpical goutj 
attack m his right big toe He was placed upon a purme free diet and colchicine 
The blood unc acid level responded slowly although there was a rapid chmeal 
response The unc acid dropped to 3 5 mg X-rays of both hands Januan 30 
showed endence suggestmg a goutv arthntis On Februaiy 7 the T tube was 
remoi ed The wound closed rapidly and he was discharged Februan' 12 m good 
condition He was advised to contmue the diet and the urme was alkahmzed mth 
citrocarbonate Instead of mcreasmg the unc acid output, we would rather tr\ to 
dissoli e the unc acid m the unne and m this manner prei ent comphcations of 
uratuna Approximateh 4 vears later, the patient has had no recurrence of either 
his gout! attacks or of any renal disturbance 

Case 2 Mr IF B aged GO, was adnutted October 22 complammg of pamless 
hematuna of one daj’s duration One week before hospitalization he noted 
moderate low back pam The urme was bnght red throughout urmation, no clots 
were present Exanunation showed a well bmlt well presen ed man The phvsical 
exannnation was negatii e except for some tenderness m the uppier area of the 
lunibodorsal 3omt more on the left than nght Blood pressure 160^^100 temper¬ 
ature 37 degrees The urmalvsis shows specific gramtv of 1 006, \ellov., clear 
acid, albumm negatiie, sugar negatiie, microscopic examination was positne 
for white cells and red cells Frme culture was negatiie Alkahne and acid 
phosphatase determinations were normal Seieral unc acid determmations 
1 aned from 3 9 to 4 1 mg percent Sedimentation rate was 7 inn-i m 60 mmutes 
which rose to 24 nun m 60 mmutes wathin a week The remamder of the blood 
chemistn was withm normal limits and the blood count was inthm normal 
Imuts Intraienous pvelographi performed on October 25 showed normal ap- 
peanng kidnei shadows bilateralli wathout renal stone shadow s Bothkidneis 
excreted nomialli There was shght relatii e dilatation of the left collecting si s- 
tem left renal pelias, and upper two-thuds of the left ureter, but this was not a 
consistent feature m all of the films The bladder shadow was normal wath a 
slight increase m trabecular pattern and there were prostatic calcuh The con- 
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elusion at this time iias “essentiall 3 ’^ negative mtravenous pyelogram mth 
prostatic calcification ” 

Cystoscopy v as performed October 24 The urethra appeared normal There 
V as slight intrusion of the posterior urethra and the lateral lobes of the prostate 
gland and mild bar formation The surface of the bladder including the orifices 
vas entirel 3 ’^ noimal A size 5 ureteral catheter vas easily inserted on the right 
side On the left side neither a size 5 nor 4 catheter v as accepted beyond 10 cm 
The right pyelogram was normal On the left it v as impossible to obtain filling 
be 3 mnd the spot marked b 3 ’’ the tip of the catheter 10 cm above the bladdei A 
gramty pyelogram usmg a Braasch bulb catheter No 10 did not succeed beyond 
10 cm There v as defimtely an obstruction at this point The patient subsequeiitl 3 ’^ 
continued to complam of pain at the level of the left sacroiliac joint Intravenous 
pyelography v as repeated on October 26 The right upper unnary tract appeared 
normal and there v as no endence of obstruction or dilatation of the right ureter 
In comparison with previous examinations 3 days ago, there appeared to be a 
change m that the pehuectasis and cahectasis on the left side had become more 
marked inth emdence of a further dilatation of the left uretei The ureter vas 
well seen and was dilated to the infenor aspect of the left sacroiliac joint (fig 2, 
A) There was no definite calcification within the ureter The bladder was not 
changed The conclusion at this tune w as that apparent fmther obstruction in the 
left upper urinar 3 ’' tract had occurred m the past three days with the pomt of 
obstruction being near the infenor aspect of the left sacioihac joint A calculus 
could not be identified The mtravenous p 3 ’'elogram was lepeated Octobei 30 
The conclusion at that tmie was “persistent left h 3 ’^dronephrosis and left h 3 dio- 
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ureter without change ” It ^ras decided to explore the ureter ^vlth a tentatne 
diagnosis of ‘ tumor, non-opaque stone, or uretentis ” 

The operation iras performed Nor ember 1 A Foler catheter rras mserted and 
kept under constant dramage A lower hockey stick mcision was made beginning 
abor e the os pubis along the left border of the rectus muscle upward to the le\ el 
of the umbihcus The mcision was earned retropentoneallr and the ureter 
identified where it crossed the ihac \essels The ureter appeared undisturbed 
except for an area approximateK 1 cm below the crossmg and here there was 
infiltration of the uall and thickemng Above and below this area it appeared 
normal m size and the wall felt normal The cahber of the lumen abore uas 
somewhat wider than below The ureter wa< grasped between Babcock forceps 
and adhesions in that area were se\ ered Several small r essels had to be hgated 
The ureter was opened and no stones were found The wall appeared edematous, 
thickened and apparently infiltrated for a length of 2 to 2)2 cm A small portion 
of wall was resected and a frozen section examination was performed The 
diagnosis was inflammatorj- and granulomatous tissue ” The ureter was sht 
and sphnted m this whole area A small openmg was made approximatelj 2 cm 
abo\ e the uppermost pomt m the opemng of the ureter and a T tube n as con¬ 
ducted upward mto the kidnec and the other end down into the distal end of the 
ureter The edges of the sht ureteral area in the inflammatory' section nere 
approximated by mtures of 0000 chromic catgut in order to pre\ ent the catheter 
from bulgmg out A Penrose dram was inserted in the operatic e field The long 
stem of the T tube was conducted out from the u ound through a separate lateral 
stab wound The incision nas then closed in laiers and the T tube was secured 
with one separate silk suture The patient left the operating room in good con¬ 
dition 

Pathological report The gross specimen consisted of a small mass of tissue 
from the ureter -1 mm in diameter 

Microscopic exanunation disclosed a small mass of tissue from the ureter mth 
the mucosa showing denudation of the epithehum and replacement of the 
epithehum b\ granulation tissue extendmg mto the underlvmg muscle lai ers 
Here there was fibroblastic proliferation with mfiltration by large mononuclear 
tells some hmphocytes and occasional pus cells Diagnosis Chrome inflam- 
raaton tissue from the ureter See figure 2 B 

Con\ alescence was excellent The patient was discharged after 10 days mth 
the T tube in situ He was readmitted because of an elei ation of temperature 
The T tube wa'^ remoc ed and the smu'; cleared <pontaneoush The temperature 
liecarae normal kn mtraienous pyelograra No\ ember 20 was normal There 
u a:- no more endence of h\ dronephrosis and both coUectmg svstems appeared 
normal m appearance The conclusion at this time was return to normal as com¬ 
pared wnth the old films The patient has returned to work without complamts 

DISCUSSION 

There no doubt that m both of these ca-es there was regional acute in¬ 
flammation of the ureter which caused obstructii e svmptoms In both patient^ 
the ureter was surgicalli explored because of a possibilin of a ureteral tumor or 
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Stone Theie-i\asclinica% Aosible and palpable, infiltiatjon of an area of ureter 
not more than 4 cm m length Biopsies proved the lesion to be mflaniniator} 
Both lesions healed veil chmcallj'^ and produced fairly noinial p^'^elogranis fol¬ 
lowing operatn^e sphnting of the ureter The first case had a uric acid diathesis 
ind a crystal w as actuall}'' seen in one slide We assume the cr^^stal is uric acid and 
the tissue reacted to its presence in the same manner as it leacts m a gout} joint 
w ith acute inflanmiation In the second case new ere unable to demonstrate am 
foreign bodj"^ m the area of mflammatorj’' reaction The patient w as not suffering 
fiom gout hke the first one The urme cultures were negative No bacteria were 
seen in the tissue There was no preceding or concomitant infection in the 
patient to which the meteritis could have been secondaiy- 

This condition, as described, appears to be rare, yet these tw o cases proi e that 
it does e-ast We beheve some of the “gianulomas” described by Braasch and 
Hurlej’- fall m the same category The etiologj’^ m our first case appears to be 
mechanical infiltration and chenucal irritation of the ureteial wall In the second 
case, no definite etiology can be found If these cases had been treated S 3 Tiipto- 
matically, as patients wuth vague abdominal sjmiptoms often are, it is possible 
that the inflamed portions of the ureter w ould ha\ e healed with the formation of 
a stenosmg scar It niaj’’ w ell be that such spontaneously healed areas of regional 
inflammation are the ongm of some of Huiiner’s ureteral strictures As to the 
nomenclature of these lesions we feel that it should express their acute char¬ 
acter We also w ant to emphasize that thej’’ are strictly i egional and quite dif¬ 
ferent from the generalized ureteial inflammations concomitant and secondary 
to infections aboi e or below the uretei It is, therefore, proposed to call these 
lesions “acute regional ureteritis ” 


SUMMARY 

Tw o cases aie presented with acute regional inflammation of the uietei Direct 
operative nsual, as w ell as microscopic description of the lesion was obtained 
The role of these lesions as regards Hunner’s conception of m eteral stenosis is 
discussed A definite clarif}ung nomenclature for these lesions is proposed 
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■URETERAL POLYPS 

D E CO]MPERE, G F BEGLEY, H E IS4ACKS, T H FRAZIER 
AND C B DRYDEN 

A SLx-year-old boj 'svith multiple ureteral poljTis causmg hydronephrosis 
(fig 1) r\as presented durmg the pyelogram conference conducted by Dr T 
Leon Howard at the South Central Section meetmg in Alexico City, 1956 The 
discussion stimulated the mention of two similar cases and smce only 18 true 
bemgn ureteral tumors could he found among the approximate^ 200 cases of 
pnmarj'^ ureteral tumors m the hterature, we behei e that these cases should be 
reported Vest has classified these bemgn ureteral tumors on a histological basis 
mto two tjTies 1) the “stroma” t 3 Tie m which connectne tissue predominates 
with a normal or nunimal metaplasia of the epithehum, and 2) the more com¬ 
mon “epithehal” or papillomatous type in which there are multiple layers of 
transitional epithehal cells sharply delineated from the underljung connectu e 
tissue 

Our three cases represent the “stroma” tjTie of pedunculated poljiioid tumors 
sometimes referred to in the hterature as fibromas, i ascular fibrous poljTis, or 
fibromjmmas 

CASE REPORTS 

Case 1 R D C , a six-year-old boy, had noted repeated episodes of nausea, 
1 onuting, chills and fei er i\Tth right flank pam for three and a half years Pjmna 
which temporarilj responded to larious antibiotics was associated with these 
episodes Physical examination revealed a well developed, anemic, under¬ 
nourished male child appeanng chronically' ill Bdateral costovertebral tenderness 
was the only positii e phy'Sical findmg The imtial urmalysis w as negatn e The 
hemoglobm was 10 gm , vhite blood count 16,500, nonprotein mtrogen 50 mg 
per cent and blood urea 11 1 mg per cent Intravenous py'elograms rerealed 
prompt excretion of the dy'e with bilateral hy'dronephroses Bilateral pyelo- 
ureterograms suggested obstructions at both ureteropelnc junctions (fig 2) 
Exploration of upper nght ureter rex ealed sex enpolyps snugly' x\ edged xvithin the 
proximal 3 cm of this ureter (fig 3, A) This segment of ureter x\ as resected and 
an anastomosis of the remammg ureter to the pelxns n as constructed ox er an 
mdneUmg lOF plastic tube A 16F Foley catheter xxas used as a nephrostomy 
tube A left trocar nephrostomy x\as done folloxxmg closure of the nght flank 
incision Pathological examination rex'ealed the poly'ps to be from a mm to 10 
nmi in length and 2 mm to 4 mm in width Each was cox'ered by normal trans¬ 
itional epithehum xxnth an edematous, poorly nucleated stroma contammg fen 
blood xessels (fig 3, B) Conx alescence was unexentful Six xxeeks postoper- 
atixely an antegrade pxelogram showed dye passing readily from the kidney 
pelns to the bladder The nephrostomv tube n as then reniox ed tVhen a 24-hour 
unne specimen from the left ladnex rex ealed 4 0 gm urea, it nas behex ed that 
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left p^eloplasty was justified and this procedure was done approvimately two 
months after the imtial operation An aberrant vessel was sectioned and a 
Foley-Schw-yzer type pyeloplasty performed Convalescence was excellent and 
all tubes w ere remoi ed in five w eeks 

The patient gained 15 pounds and grew two inches taller in eight months His 
urine became negative four months after recemng furadantin Intravenous 
pyelograms one year postoperatively rei ealed prompt excretion of the dye w ith 
slight improvement m the bilateral hydronephroses (fig 4) 

Case 2 J B , a 12-year-old girl, gave a history of recurrent attacks of right 
upper quadrant and nght flank pain associated with nausea and occasional 
vomiting during the preceding four years Her family'^ physician had made a 
diagnosis of recurrent appendicitis, and one week prior to our seeing the patient a 
normal appendix had been removed by a general surgeon 

Early development had been normal, and there was no history of previous 
genitourinary tract disease in the patient or in her family She was well de¬ 
veloped and well nounshed and the onljf significant physical finding was slight 
tenderness over the right kidney area The unne showed microscopic red blood 
cells and a trace of albumin The hemoglobin w as 13 gm , the w hite blood count 
was 12,000 with a slight shift to the left, and the blood urea mtrogen was 14 8 
mg per cent The intrai enous urogram senes show ed prompt excretion of the 
opaque medium m excellent concentration bilaterally There w as reduplication 
of the upper portion of the drainage apparatus bilaterally wnth all four renal 
segments appeanng normal, except for the inferior segment on the right, which 
seemed to be partially obstnicted at the ureteropehne junction lei el, with a 
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left p^clophst^ was justified and this procedure nas done appro\iniatel\ tno 
months after the iiutial operation An aberrant \essel nts sectioned ind a 
Folea -Schwa zer tN-pe pN eloplast\ performed Com alesccnce w as excellent and 
all tubes w ere remo\ ed in fi\ e w eeks 

The patient gained 15 pounds and grew two niches taller in eight months His 
urme became negatue four montlis after receiinig fundaiitin Intriienoiis 
pielogranis one lear postoperatiieli reiealed prompt e\crction of the die wath 
slight improi enient m the bilateral h\ dronephro«es (fig 4) 

Case 2 J B , a 12-i ear-old girl, g-ue a histon of recurrent ittacks of right 
upper quadrant and nght flank pam associated wath nausea and occasional 
lomitiiig during the preceding four a ears Her fainih phisician had made a 
diagno-is of recurrent appendicitis, and one week prior to our seeing the patient a 
normal appendix had been remoi ed b\ a general surgeon 

Earh deielopment had been normal, and there was no histon of prciioiis 
gemtourinan tract disease m the patient or in her famih She was well de- 
\eloped and well nounshed and the onh significant phisical finding w is slight 
tenderness oxer the right kidnex area The urine shoxxed microscopic red blood 
cells ind a trace of albunim The hemoglobin xxas 13 gm the white blood count 
was 12 000 wath a shght shift to the left ind the blood urea nitrogen w is 14 S 
mg per cent The mtraxeiious urogram series showed prompt excretion of the 
opaque medium in excellent concentration biliterallx There was reduphcition 
of the upper portion of the drainage apparatus bilaterallx wath all four renal 
segment-- appeanng normal, except for the inferior segment on the nght whuh 
seemed to be partinlh obstnicted at the uretcropolxae junction lex el wath a 
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Fig 4 


model ate hydronephrosis behind it Retrograde p 3 ’^eIoui eterograms confirmed 
this finding (fig 5, 4) 

Suigical exploration of the right kidne}'^ re\ ealed one large poljTi approximate!}’’ 
2 cm in length and 0 5 cm in breadth and two smallei polyps appi oximatel}’ 
2 5 mm in bieadth and length attached to the mucosa of the ureter just belon the 
ureteropehnc junction, m the inferior segment of the right kidne}' drainage 
appaiatus (fig 5, S) These polyps u ere excised at then base, following-uhich the 
base of each tumor Mas lightly fulgurated unth the electiical current In order to 
enlarge the upper portion of the right ureter and affoid a better drainage of unne, 
the loM er one third of the tu o limbs of the bifid uretei u ei e anastomosed side-to- 
side No drainage tubes or splints Mere used The incision Mas closed m la 3 ’ers 
Muth only a Penrose dram for drainage The pathologist reported the frozen 
sections of the polyps prepared at the time of operation to shoM “benign ureteral 
mucosal polyp,” and the permanent sections as folloM s “The tissue is seen to be 
composed of a ery edematous loose fibrous tissue in ivhich there are a feM strands 
of smooth muscle This is covered b}"^ normal transitional epithelium Mhich is 
denuded m some legions ” 

Convalescence Mas uncomphcated and the patient has lemamed as 3 Tnptoniatic 
until the present time An intra\enous urogram 14 months aftei ‘•urgerv i‘3 
shoMTi (fig 5, C) 

Case J J B T , a 35-yeai-old vhite Moman had an onset of total gro^s hema¬ 
turia Mith colic m the left flank 10 da3'^s prior to the initial Msit 1 uradantin, 
P3’Tidium and demerol Mere prescribed, the pain Mas reheAed and the urine 
became dear gross!}" The pain in the left costoA crtebral angle, mIiicIi radiated 
into the left loMei abdomen and labia, associated inth nausea and Aomiting, 
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THE PROCESS OF URETERAL REPAIR A RECAPITULATION OF 
THE SPLINTING QUESTION 

DA\nD M DAVIS 

A centurj' ago the gieat French master of urologj^ Albarian, lecommended 
that after operations on the kidney, the nreter be splinted with “as large a 
eathetei as possible” for a prolonged period, at least seieral dajs He had noted 
that nhere drainage of the kidnej' pelns had been estabbshed, nhether it be after 
remo\ al of stones or after therapeutic drainage of a hj^dronephrosis or a pyone¬ 
phrosis, pain disappeared, fe^ er receded, and the patient usuallj' undera ent a 
rapid recorerj' Yet nhen the surgeon, encouraged by this dramatic lmpro^e- 
ment, removed the drainage tube the condition only too frequently soon became 
just as bad as it had been onginallj’^ Albarran reasoned—please note this n ord, 
reasoned, he did not fall back on some premouslj established, obmously in¬ 
adequate doctniie, but he reasoned that if the uiine could lea\e the k^dne^ as 
easily through the uretei as it had been doing through the drainage tube the 
patient v. ould remain in a good state of health Tins conclusion bears the mark of 
genius, and must be honored as such even though the method of treatment sug 
gested, namely, splinting the intact ureter for sei eral days noth a large catheter, 
proved to be imsuccessful m most cases Modem ureteral surgerj" has attempted 
mth a large measure of success, to miproi e on this treatment 

Sporadically mdindual surgeons began to try to enlarge narroned areas in 
the ureter by appljmg the pnnciples of plastic surgerj' as used m the skin 
Others, particularly Guy Hunner in the United States, attempted to accomplish 
the mdenmg bj periodic mechanical dilatation to large sizes Edn ard Kej'es in¬ 
cised longitudmally a stnctured and scar-surrounded ureter, placed in it for 
seieral daj's a large mbber tube, and obtained an unevpected and diamatic 
success 

Some surgeons splinted their plastic operations inth tubes, others did not In 
the procedure pioneered bj Keyes, and later adi ocated b}^ mj^self under the 
name of intubated ureterotomj, a splinting tube is essential to success Darget 
and BallengeF hai e recentlj, going back to Albarran’s method, reconmiended 
eniargmg stnctures by forcing large catheters through them, and then leanng 
the catheter m place tiio weeks Voices haie been raised, sometimes judicially, 
sometimes rather emotionallj, sometmies to attack and cnticize splmting, 
sometimes to defend it The resulting discord has been verj^ confusing to all 
surgeons who washed to employ the best and most successful methods, and 
particularlj to those begiimmg their w ork in ureteral surgerj^ 

Fortunateh this confusion is now beginning to clear aiva 3 As usual^ happens, 
the clearing is due to the accumulation of precise and detailed knowledge of how 
the organs and tissues concerned react under all the di\ erse conditions created 
hr the surgical procedures under im estigatioii I shall try' to sumnianze the 
significant researches, noting the i arious manners of approaching the problems, 

SpnnRs Vn“"Mn\' Association of Genito Urinan Surgeons Hot 

' Mmena’Clm (Tunn),10 432 1935 


215 



214 


COMPERE, BEGLEl, ISAACKS, FRAZIER AND DRYDEN 


lecurred 10 days foUoM mg the imtial episode and the patient as admitted to the 
hospital The urine contained a feu red blood cells and an occasional \\ hite blood 
cell pel high pm\er field Physical e\anunation revealed left flank and lover 
abdommal tenderness An mtravenous p 3 ’'elogram demonstrated a normal right 
kidnej^ mth no function of the left kidney and several small calcific densities m 
the region of the lower left meter (fig 6, A) C 3 'stoscop 3 mevealed a normal right 
meteral oiifice, however, protrudmg from the left ureteral orifice vas a mahog- 
an 3 '^ colored, soft, friable, pol 3 '^poid mass approximately 5 cm m length This 
pol 3 ^p vas grasped vuth forceps and easil 3 ’' extractedfiom the left ureteral oiifice 
It V as fusiform m outhne, measuring approximately 8 cm in length and 8 mm m 
breadth vuth the distal end tapermg to a pomt Followmg the extraction of the 
mass of tissue blood 3 '' urine passed from the left onfice Insertion of a left ureteral 
catheter shov ed no calculi along the course of the left ureter or in the left kidne 3 '^ 
A retrograde p 3 'elogram levealed multiple fiUnig defects throughout the entire 
ureter (fig 6, B) The pathological diagnosis was, “Pol 3 Tioid mass from the meter, 
possibty granulation pol 3 ’p, possibty hemangioma, pedunculated type, v hich has 
undeigone marked degeneration No emdence of mahgiiant tumor ” 

Since it could not be deterrmned vhere this pol 3 p oiigmated and not knoinng 
the pathological process at its base, a nephro-ureteiectom 3 ' vas done Con- 
valesence v as unei entful 

The remoied kidney and ureter vere noimal except for an elevated vhitish 
aiea within the ureter, 4 by 2 mm m diametei, located 8 cm distal to the 
uieteropehuc junction Micioscopic stud 3 ’’ of sections taken from the apparent 
base of the pol 3 p rei^ealed epithelial hyperplasia with no malignant changes 


SUMMARY 

Thiee cases of bemgn uieteial polyps are added to the 18 reported cases m the 
hteratuie, making a total of tw ent 3 '^-oiie There aie no recognized signs and 
s 3 anptoms characteristic of ureteral pol 3 ps In our fust tw o cases the pol 3 ps were 
found incidental to repair of the ureteiopehic junction and therefore, con- 
servatne surgical management was earned out, whereas, m our third case 
nephro-uieteiectom 3 '^ was performed 
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eventually nothing more tlian a longitudinal linear scar in the ureteral wall, 
and that, as the inflammatory mass i ontrai ted, the muscular wall of the ureter 
followed It along until at the end of four to six weeks, normal appearing muscle 
oicupied DO per cent of the circumference of the ureteral wall Observations in 
situ showed that tins rcioiistructed and enlarged ureter underwent normal¬ 
looking peristalsis, and propelled the fluid contents of the ureter along in an 
clhcient and apparently normal fashion It was not shoivn whether the smooth 
mus(Ic in the wall of the reconstructed part of the ureter W'as due to an actual 
proliferation of new fibres or whether it was simply the pre-cMsting muscle in 
the ureteral strip stretched out around the splint At anj rate, tlicse conclusions, 
insofar as they w'cnt, have never been disputed, and have in fact been confirmed 
by all who have repeated the experiments 

It was noted, clinically by us'“ and experimentally by Lapidcs and Caffrey," 
that if the incised ureter remained in contact with any solid tissue such as the 
lower pole of the kidney, the peritoneum, or the psoas, quadratus lumborum, or 
other muscles of the ba< k it became adherent to thc=c structures and suffered 
distortion of its shape and interference with its proper motility This could be 
prevented by surrounding the ureter and any exposed part of the pehns carefully 
with fat The reconstructed ureter then floats surrounded on all sides by the 
perirenal fat and can adapt itself readily to the up and dowm movements of the 
kidney without kinking or tension 

The question as to whether there was actually regeneration of smooth musile 
fibres m the rccoiistnic ted ureter or not aroused much interest Tlie most decisive 
answer was given by Ilinman and Oppciihcimcr'^ who fitted their splint iubi 
with a fine wire mesh through whuh the ureteral elements had to grow m order 
to surround the splint 'flic resulting preparations showed that both opitlielium 
and smooth musde put forth new cells which grew through the fine interstices 
of the wire mesh Most fascinating is the behavior of the smooth muscle fibers 
after pa“sing the mesh liamcr Upon its far side they find a mass of inflammatory 
exudate springing from the adjacent fat The epithelial cells proliferate rapidly, 
coNcnng the surfaie of the inflammatory mass w'hcre it is in contact with the 
forrign body, that is, the splint 'I’hc smooth musile cells multiply more slow'ly, 
but unerringly make their way around the cin umferenee of the ureter, main- 
laming their proper distance from the epithelium which has preiedcd them, and 
m\( r duergnig or spreading out pcnpherally into the inflammatory mass cxiept 
just enough to ireatc a lajer of smooth musi le of the exai tly nght thickness to 
prm idi the nei essarj peristaltic ai tivity for the re< onstrueUd ureter To my 
mind, this is a phenomenon just as impressive as the regeneration of a complete 
leg by a lizard after amputation, and of the same general nature In a tissue 
euUun all body lells show unlimited power of proliferation ni all directions, in 
the bodi their grow th is limitcsi and i ontrolled so that they form themselves 
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and hov the vork of many investigators adds up to form a body of knowledge 
which will serve as the basis for budding future advances in ureteral surgeiy 
much more mtelhgently than m the past 

The simplest experiments are those seeking satisfactory methods of repamng 
severed ureters Straight end-to-end, obhque end-to-end, end-to-side, side-to-side, 
and telescopmg end-to-end methods have been suggested, but the obhque end-to- 
end appears to be unquestionabty the best As to sutimng, it vould seem that 
dehcacy and accuracy are the important matters, smce some emplo}^ mvertmg 
mattress sutures, others eiertmg mattress sutures, stdl others simple through 
and through sutures, aU with success Verj’' fine catgut is the usual material, but 
Davalos- finds that the finest sdk, precisel 5 '^ placed as m arterial suturing, is an 
excellent matenal In this tjqie of surgerj’^ first mtention heahng gii es a paper- 
thin scar vhich can scarcelj'’ cause a stncture, and therefore sphntmg does not 
seem necessarj’’ It is, hovever, mterestmg to see that Kuss* in France and 
Alerget^ in Germany recommended splint catheters, v hile Davalos, m the Umted 
States, Hryntschak^ m Austria and Zanabom and his collaborators® m Italj, 
do without them 

In the field of ureteroiutestmal anastomoses, there is no sohdif 3 Tng of opmion 
Coffey mvanablj'- used sphntmg catheters Today it is probably that the majont)’’ 
uses sphntmg catheters vheu the ureter is anastomosed to the intact sigmoid 
or rectum, but dispenses with them if the anastomosis is to an isolated deal loop 
or colomc segment 

The sphntmg-no sphntmg debate has raged most furiouslj" about the plastic 
operations for the correction of ureteropelnc obstructions Not only do different 
authors have different opimons, but mdindual authors change their imnds from 
tune to tune, e g Thomas GibsoiF of San Francisco The operation of intubated 
ureterotom}’’, brought forcefullj^ before the profession m 1943® has done more 
than anything else to stimulate experiments v hich hai e made comprehensible 
the behanor of the ureter nhen cut, sutured or sphnted If ve add to this the 
knowledge denved from the work of those who have tned to bndge actual gaps 
m the contmmty of the ureter, v e are non able to predict with great accuracy 
what will happen m each case, and therefore to choose the best surgical method 

In 1948 I published, along vnth George H Strong and Willard J\I Drake, Jr ® 
the results of experiments on dogs in which a segment of ureteral vail about 
2 cm long and representmg from 3-^ to % the circumference of the ureter v as 
excised The kidnej’’ vas removed to ehnunate unnar 3 ^ drainage from the field, 
and the ureter v as allow ed to heal about a splmt of rubber tubmg The prepa¬ 
rations show ed that the defect m the ureter v as quickly filled with a mass of 
inflammatorj’^ exudate, that the epithelial hnmg grew around the splmt m fii e or 
SIX daj"s, that the mflanmiatory exmdate slovb contracted into what became 
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“spite of the absence of spbnts Of 11 operations on dogs m -which a segment of 
ureteral wall was remoAed, four dei eloped stnctuies, while seien had good 
results, the lumen of the ureter bemg described as “adequate”, although the 
authors state frankly that the lumen of the healed ureter was smaller than that 
of the ongmal ureter Xme human cases of h\ dronephrosis treated bj ure- 
terotoniA unthout sphntmg gaie good chmcal results Pre and postoperative 
p\ elograms of 4 cases are published, and the hj dronephroses are smaller in spite 
of the fact that the treated parts of the ureter look qmte narrow 
The work of Homm has raised fascmatmg questions about the ureter, and has 
done more to stimulate mi estigators to trj' to answer them than anidlung that 
has happened m a long tune Are sphnts necessarj'^ If used are thei harmful^ 
If their effects are both beneficial and harmful, do the beneficial effects outw eigh 
the harmful ones sufficiently to justify their use^ Cordonmer and Roane=^ studied 
the effects of catheters kept m intact ureters for a long tune, and found chrome 
mflammator}- manifestations as well as muscular hA-pertrophi, However, these 
changes disappeared m 4-5 weeks after remoial of the catheters In our early 
work with mtubated ureterotomi' we noted that if a sphnt tube was placed so 
that its lower end lay withm the ureter, it might produce a stneture at this 
pomt For this reason we began to extend the sphnt through the entire ureter 
which did awaj with this undesirable effect A number of authors have regarded 
sphnts as i erj hkelj' to encourage and propagate infection In m\ opmion this 
claim has not been substantiated Infection is fai ored onlv if dramage of urme 
from the kidnej or of secretions from the remamder of the wound tract is made- 
quate With modem antibiotic drugs and correct surgerj* infection daould not 
contraindicate the use of sphnts Sphntmg tubes m contact with urme maj, 
become coated or occluded bv deposits of calcareous matenal This comphea- 
tion, which maj be \ery senous, has been combated by three means, first, 
frequent, or even constant irrigation wnth acid solutions, second, general meas¬ 
ures agamst stone formation, especiaUi high flmd mtake, acid-ash diet, acidifi-mg 
drugs, and specificailA acti\ e substances such as aceti isahej he acid and sahci 1- 
amide, and third, the use of nonwettable matenals for splmts, especiaUv poh- 
ethilene plastic Poh ethylene tubes of smtable diameter are mcom-ementlv 
ngid, so that some have tned other plastics such as pohwmvl Unfortunately 
some ludmduals are allergic to pohwmi 1 m such a wai that an evtensii e scar- 
tissue reaction is caused 1 hare reported a case m which both ureters were 
completeh obhterated followmg intubation with polvnnAl tubes 
The aboA e summarA shows that there are definite hazards associated with the 
use of splinting tubes, and it would appear that while most of these hazards 
can be mccessfullA met wrth skill and vnth careful, patient postoperatiA e mana<^e- 
ment, sphnts should be aioided unless it can be shown that thev are reaUv 
neces“:arA for succes“4ul results This of course means that we must know pre- 
ciselA when sphnts are necessary and when the omission of sphntmg mil not 
compromise the success of the operation 

‘ Sure Clin Xorth Amer , 30 1523,1950 
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mto functioning organs as though according to some dinne]}^ made blue-pnnt 
The mode of action of these controlling foices is still as mysterious as eier, and 
todaj^ all V e can do is to study them and learn as much as possible about the 
results of their nctnuty 

The pimiarj'^ leason for the insertion of a sphnting tube has been from the 
begimuiig to pionde a mold around uhich the heahng process could take place 
and vhich vould insure that the ureter would, after healing was complete, haie 
a fuUj" adequate caliber Intubated ureterotom}^ has pro\ ed that it is possible 
m this wa 3 >-toinsme that the i econstructed segment of ureter wall actualh haiea 
calibei much laiger than that of the ongmal segment 

Inqmrmg minds always wash to go a step farther, and Frank Hanmi of Brooklyn 
has such a irund He questioned the desirabilit 3 '' or the necessity of placing a 
foieign bodj^ splint aftei incising the ureter A few references to earlier histor 3 ’^ 
wall be mteresting at this pomt When an epidermoid carcinoma m\ ades beneath 
the surface, proliferation of its cells produces C 3 ’^t-hke caiaties Imed b 3 mahgiiant 
epithehal cells and filled wath desquamated epithelial cells Pieces of skm e\pen- 
mentall 3 ^ placed beneath the surface form epithehum-hned cysts I personal^ 
obsen^ed 35 3 ^eais ago that if a defect in the penneal urethra was bndged b 3 a 
large catheter left m until healing was complete, an epithehum hned tube w ould 
be produced w hich w ould function perfectl 3 ’' adequate^ for the passage of urine 
Of course m this region the tube has no muscle in its walls Bengt Johansen" 
buried a rectangular flap oi strip of penneal skin to fill such a gap m the urethra, 
and found that it would form itself mto a tube even if no sphnting catheter were 
present Denis Browne'® using the same pnnciple for the sui’gical treatment of 
h3q30spadias, reports excellent results Stimulated b 3 " this work, Reed Xesbit'® 
perfomied experiments m animals which showed that the tube formed in this 
maimer would not have a circumference equal to twice the width of the buned 
strip, but that the strip ought to have a width about equal to the ciicimiference 
desired foi the new uiethral tube—not its diameter This obsenation ma 3 be 
ver 3 ^ pertinent m considermg the methods for enlarging the cahber of the ureter 

That the ureter will heal ver 3 ^ well after a longitudinal incision, with or 
without sutures, is w ell knowii to e\ 013 ’’ surgeon w ho has performed ureterotomy 
for stone Unless there are severe complicating factors no stiicture results In 
1927 Ixairis and Perlman’® perfomied ex^penments i^er 3 ^ hke those of Hamm and 
his collaborators The 3 '^ lemoied oval pieces of ureteral wall, and noted that the 
ureter qmckl 3 '' re-estabhshed itself, without splints It would seem, howeier, that 
there would be little chance of the ureter actuall 3 ’^ enlargmg its cahber as a 
result of longitudinal incision unless a splint of a caliber larger than tint of the 
original meter was present Xevertheless Hamm and his collaborators ' ' oper¬ 
ated on both dogs and humans in this manner, and obtained good results in 
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spite of the absence of splints Of 11 operations on dogs m -(vhich a segment of 
ureteral uall ivas remoied, four dei eloped strictures, while se^en had good 
results, the lumen of the ureter bemg described as “adequate”, although the 
authors state franklj^ that the lumen of the healed ureter was smaller than that 
of the original ureter ^me human cases of h 3 ^dronephrosis treated bj'* ure¬ 
terotomy "Without sphntmg gave good clnucal results Pre and postoperative 
pj^elograms of 4 cases are pubhshed, and the hj^dronephroses are smaller m spite 
of the fact that the treated parts of the ureter look quite narrou 
The V ork of Hamm has raised fascmatmg questions about the ureter, and has 
done more to stimulate mvestigators to trj’’ to ansu er them than anydbing that 
has happened m a long tune Are sphnts necessary^? If used are they" harmful? 
If then effects are both beneficial and harmful, do the beneficial effects outweigh 
the harmful ones sufficiently to justify their use? Cordonmer and Roane“ studied 
the effects of catheters kept m intact ureters for a long tune, and found chrome 
mfiammatory" manifestations as a ell as muscular hyqiertrophy Hoa ever, these 
changes disappeared m 4-5 weeks after removal of the catheters In our early 
work with mtubated ureterotomy" a e noted that if a sphnt tube was placed so 
that its loaer end lay" anthm the ureter, it might produce a stricture at this 
pomt For this reason we began to extend the sphnt through the entire ureter 
which did aa ay" with this undesuable effect A number of authors have regarded 
sphnts as i ery" likely" to encourage and propagate infection In my" opimon this 
claim has not been substantiated Infection is favored only" if drainage of urme 
from the kidney" oi of secretions from the remamder of the wound tract is made- 
quate With modem antibiotic drugs and correct surgery" infection should not 
contraindicate the use of sphnts Sphntmg tubes m contact with urme may 
become coated or occluded by" deposits of calcareous matenal This comphea- 
tion, which may be very senous, has been combated by" three means, first, 
frequent, or even constant ungation mth acid solutions, second, general meas¬ 
ures against stone fomiation, especially high fluid mtake, acid-ash diet, acidifymg 
drugs, and specifically actu e substances such as acety"lsahcy"hc acid and sahcy"l- 
aimde, and third, the use of nonnettable niatenals for splmts, especially" poly¬ 
ethylene plastic Poly ethy"lene tubes of suitable diameter are mconvemently" 
ngid, so that some ha\e tned other plastics such as poly"nny"l Unfortunately 
some mdmduals are allergic to pob"vmyl in such a way" that an extensive scar- 
tissue reaction is caused I hai e reported a case m which both ureters were 
completely obhterated foUonmg intubation mth poh"i"iny 1 tubes 

The aboi e summary shows that there are defimte hazards associated mth the 
use of sphntmg tubes, and it Mould appear that while most of these hazards 
can be successfulli met with skill and with careful, patient postoperatn e manage¬ 
ment, sphnts should be ai oided unless it can be shown that they are really 
necessary for successful results This of course means that n e must knon pre- 
ciseh vhen splmts are necessary and a hen the omission of sphntmg mil not 
compromise the success of the operation 
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Much hght has been cast into this dark but important region the cJeA er 
and thorough expenments of Huiraan and Oppenheimei » « Thej state 

the problem as FoUoaas “The presence of ureteral splint prorndes a guide for 
healmg The normal sequences in\ oh ed haA e been studied but httle is kiioini of 
the abeirations from the norm The current urologic trend is anaA from sphnts 
and tubes, but the ph3^siopathologic reasons for and against such dcAuces haA e 
not been made clear ” 

Thej- made longitudmal mcisions in the ureters m the fashion usual in such 
expermients Some the^ left alone, mthout sutures or splints, and in others, 
omittmg sphnts, thej" tacked the remainmg ribbons of ureter flat against m some 
cases fat, m others peritoneum and m still others muscle Some haA e suggested 
that unne floumg through a heahng ureter has a beneficial effect, first bj keeping 
the lumen distended and therebA increasing its cahber, and second b}' stimu- 
latmg the peristaltic action of the ureteral muscles and therebj strengthening 
them Hinmau and Oppenhemier, in order to test this thesis, allowed the unne 
to flow down the ureter freel}’’ m some cases, proAuding a rubber tissue dram to 
carrj it off, and m other cases excluded unne from the operatiA'e field altogether 
bj" hgating the ureter tightlj aboA e the ureterotomj" 

The results of these expenments are clear-cut I can uxpress them best bj' 
quoting the authors “A simple incision heals rapidlA' and with httle fibrosis ” 
Intubation a\ as not necessarA’- if portions of the ureter a\ ere not resected Heahng 
AAas not perfect eien after 14 A\eeks Of significance is the finding that CAeii the 
smiplest incision without anA' unnao’' flow or leakage heals witii appreciable 
searrmg UnnarA^ flow does not greatlA' change the pattern of regeneration, 
but the process takes longer 

“The process of heahng aftei a laiger defect which is fixed open and unsphnted 
has (hitherto) oiiIa" been speculated upon If the ureteral edges are allowed 
to he open and free our exqienmental data indicate that, although healing occurs 
without sigmficant obstruction in most ammals, the ureteral wall is not properlA' 
reconstituted If the edges of the ureter are forced to he free in the letroperitoneal 
space, and not gmded to reapproxmiate themsehes bA' either splint or suture 
profuse epithelial oxergrowth occurs resultmgin sacculations, double lumens and 
AA alls composed oiiIa^ of fibrous tissue and bone 

“UrmarA' flow, if adequatelA^ dramed so that poolmg does not occur at the 
site of repair, does not mhibit repau as much as would be ex-pected Howeier, 
those defects from which the unne is diierted heal somewhat better than tho=e 
through w hich unne flow s ” 

Further expermients with spiead out ureterotomies show that healing is least 
distorted when the ureteral nbbon is complete^" surrounded bA' fat Distortion 
IS gieater if the nbbon is fastened to peritoneum or muscle, and the ureter be¬ 
comes adherent and is therebA more or less restnc ted in its nioi ements 

These authors are actn cIa contmumg their w ork on the ureter, and no doubt 
others are similarlA occupied so that A\e maA expect further clanfitation of 
details 

5 J Urol , 76 729, 1956 
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In considering the hmitations on the usefulness of sphnts one othei mrpoi'tant 
point must be considered It Rill be remembered that m studymg uretero- 
ureteral anastomosis aU investigators fomid that the best results R ere obtained 
when a Aery precise technique brought about an approvimation so accurate that 
scar AAas reduced to a minimum HoRever, suice there may be m some cases so 
much actual loss of ureteral substance that appiommation of the tA\o ends is 
impossible, a method of bndgmg such a gap was eagerly sought As long ago as 
1934 Wiseman^s tried splinting the gap Ruth a catheter left m for 10 to 14 days 
He found that the sphnt uas qmcU> surrounded by epithehum, but that out¬ 
side the epithehum there A\as nothing but scar tissue, so that the endiesult A\as 
stricture in er erj case 

The remarkable success of intubated ureterotomy suggested that the ureter 
AAouid reconstruct itself oA'er a sphnt longitudmally just as Aiell as circum¬ 
ferentially, so that, undeterred by Wiseman’s findings, many othei-s have tned 
to bridge the ureteral gap Sutherland and his co-R orkers*" used a polyethylene 
sphnt Ruthout sutures excising one inch of ureter m some experiments, merely 
transecting the ureter m others If the sphnt uas removed before the eleAenth 
day complete occlusion folloRed, from the eleventh to the tirentj-third day, 
seAere stnctures were the rule, after the tRenty-third day, stnctunng Ras 
descnbed as “imnimal ” Stncture of some degree obAuously occurred m all cases, 
and the report gives no eAudence of any longitudinal smooth muscle regeneration 
Huffman, McCorkle and Perskj"’* earned out similar evpenments, except that a 
segment of ureter r as remolded in each Careful microscopic preparations shoR ed 
that the channel occupied by the sphnt became lined inth epithehum, but that 
smooth muscle neA er proliferated lengthwise of the ureter The scar tissue out¬ 
side the epithehum alw ays contracted after the removal of the sphnt, so that no 
success R as attamed Hinman and Oppenhemier,^ in the course of other experi¬ 
ments noted that sometimes the stnp of ureteral R'all w'hich was supposed to 
remain in contact A\ith the sphnt fell away from it When this happened, the 
ureteral strip reformed Rith reduced lumen and complete muscular coat just as 
in the splmtless experiments of Hamm and Wemberg Epithehum grew about the 
sphnt forming a complete second lumen, but there an as never any pi oliferation 
of smooth muscle lengthRise along the sphnt (fig 1) 

One nught say in passuig that other attempted methods of bndgmg the gap 
haA e failed Hardin*' substituted polyethylene tubing, segments of a eins, and of 
artenes, all Ainthout success Scher and his co-iiorkers** and Chaunn, Pa 5 ran 
and Jean« used polyethylene tubmg Scher claims a degree of success m some of 
his animals, but the penod of obsenratioii is not long Chaunn found that 
strictures usually formed at both ends of the polyethylene prosthesis, and that 
ei en if the prosthesis r as removed after a long time, there was no muscle in the 
Rail of the channel, and stnctural contraction was the rule Eesults were no 
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Much light has been cast into this dark but important legion bj^ the cle\ei 
and thorough evperunents of Himnaii and Oppenhemier » « 2 ? 2 s ^hej^ state 
the problem as follows “The presence of ureteral sphnt promdes a gmde for 
heahng The normal sequences mvolved have been studied but httle is known of 
the abeirations from the norm The current urologic tiend is awaj^ from splints 
and tubes, but the phjmopathologic reasons for and agamst such de\nces have 
not been made clear ’’ 

They made longitudmal mcisions m the uretem m the fashion usual in such 
e\penments Some thej’’ left alone, without sutures or sphnts, and in others, 
omitting splmts, they tacked the reniainmg ribbons of ureter flat agamst m some 
cases fat, in others peritoneum and in still othere muscle Some ha\ e suggested 
that urine flowing through a heahng ureter has a beneficial effect, firet b}^ keeping 
the lumen distended and thereb}"^ mcreasing its calibei, and second b}' stimu¬ 
lating the peristaltic action of the ureteral muscles and thereb 3 ’’ strengthening 
them Hinman and Oppenheimer, m order to test this thesis, allowed the urine 
to flow down the ureter fieelj’’ m some cases, proMding a rubbei tissue dram to 
cany it off, and in other cases excluded unne from the operative field altogether 
by hgating the ureter tightly above the ureteiotomy 
The results of these expenments are clear-cut I can express them best by 
quotmg the authors “A sunple incision heals rapidl}" and wuth little fibrosis ” 
Intubation w'as not necessarj'^ if portions of the ureter w ere not resected Healuig 
w as not perfect even aftei 14 w eeks Of significance is the finding that even the 
sunplest incision without anj^ urmarj’^ flow or leakage heals wuth appreciable 
scarrmg Unnaij'’ flow" does not greatly change the pattern of regeneration, 
but the process takes longer 

“The process of heahng after a larger defect w hich is fixed open and misplinted 
has (hitherto) onlj" been speculated upon If the ureteral edges are allowed 
to he open and free our experimental data indicate that, although healing occurs 
without significant obstruction in most animals, the ureteral w all is not properly 
reconstituted If the edges of the ureter are forced to he free m the retropentoneal 
space, and not gmded to reapproximate themseh'es b 3 " eithei splint or suture 
profuse epithelial overgrow th occurs resulting m sacculations, double limiens and 
w alls composed only of fibrous tissue and bone 

“Urmary flow, if adequately drained so that pooling does not occur at the 
site of repair, does not inhibit repair as much as w ould be expected How ever, 
those defects from which the unne is diverted heal somewhat better than those 
through w hich unne flow s ” 

Further experiments with spread out meterotoniies show that healing is least 
distorted when the ureteral nbbon is completely surrounded by fat Distortion 
IS greater if the ribbon is fastened to peritoneum 01 muscle, and the ureter be¬ 
comes adherent and is thereby more or less restncted m its movements 

These authors are actnrely continuing their w ork on the ureter, and no doubt 
others are similar^" occupied so that we ma 3 " expect fuithei clarification o 
details 
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PROCESS OF ERETERAE REP\IR 

Ill coiisidenng the hmitations on the usefuhiess of sphiits one other important 
point must be considered It mil be remembered that m studjung uretero- 
ureteral anastomosis all investigators found that the best results i\ ere obtained 
when a 1 erj precise technique brought about an appiovimation so accurate that 
scar was reduced to a niimmum Howeier, since there ma 3 '^ be in some cases so 
much actual loss of ureteral substance that approuniation of the two ends is 
impossible, a method of bndgmg such a gap w as eagerlj" sought As long ago as 
193-1 Wiseman'* tned sphntmg the gap wnth a catheter left m for 10 to 14 daj^s 
He found that the sphnt “was qmcklj' surrounded bj epithelium, but that out¬ 
side the epithehum there was nothing but scar tissue, so that the end lesult was 
stncture in ei er^”^ case 

The remarkable success of intubated ureterotomj’^ suggested that the ureter 
would reconstruct itself oier a splmt longitudmallj' just as well as circum¬ 
ferentially, so that, undeterred bj*^ Wiseman’s findmgs, maiij' others hare tried 
to bndge the ureteral gap Sutherland and his co-workers”’ used a polj ethjdeiie 
sphnt without sutures excising one inch of ureter m some expenments, merel 3 '^ 
transecting the ureter in others If the sphnt was removed before the eleventh 
da 3 ' complete occlusion followed, from the elerenth to the twent 3 ’-'third da 3 ^, 
seiere stnctures were the rule, after the twent 3 '-tlurd da 3 q stnctunng was 
descnbed as “nunmral " Stncture of some degree obmousl 3 " occurred in all cases, 
and the report gii es no emdence of an 3 ' longitudmal smooth muscle regeneration 
Huffman, McCorkle and Persk 3 '” earned out similar expenments, except that a 
segment of ureter w as removed m each Careful microscopic preparations show ed 
that the channel occupied b 3 ' the sphnt became hned mth epithehum, but that 
smooth muscle nei er proliferated lengthwnse of the ureter The scar tissue out¬ 
side the epithehum alw a 3 s contracted after the removal of the sphnt, so that no 
success was attamed Hmman and Oppenheimer,’^ m the course of other expen¬ 
ments noted that sometmies the stnp of ureteral wall which was supposed to 
remam in contact with the sphnt fell awa 3 '^ from it HTien this happened, the 
ureteral stnp reformed w ith reduced lumen and complete muscular coat just as 
in the sphntless expenments of Hamm and Wemberg Epithehum grew about the 
sphnt forming a complete second lumen, but there was never an 3 ’^ proliferation 
of smooth muscle lengthwnse along the sphnt (fig 1) 

One imght sa 3 m passmg that other attempted methods of bndgmg the gap 
hai e failed Hardin*' substituted pob ethylene tubing, segments of c ems, and of 
artenes, all without success Scher and his co-workers” and Chaunn, Pa 3 an 
and Jean” used pol 3 eth 3 lene tubmg Scher clamis a degree of success in some of 
his animals, but the penod of obsenation is not long Chaunn found that 
stnctures usually formed at both ends of the polyeth 3 dene prosthesis, and that 
ei en if the prosthesis w as remoi ed after a long time, there w as no muscle in the 
wall of the channel, and stnctural contraction was the rule Eesults were no 

*’Bnt J Urol 6 11 1034 
” South Med J , 47 525 1954 
”J Urol 76 796 1955 
” A XI A Arch SurR 68 57 1954 
“J Urol 73 9S7 1955 
J d urol 60 S71 1954 


222 


DAVID M DAVIS 



Fig 1 Formation of double lumen nhen ureteral strip falls awaj from splint tube No 
muscle about splint 

better if the polj'eth 3 ’'leue tubing t\as invested vnth a segment of vem Schein, 
Sandem and Hurvitt’® bridge the gap mth an autograft of a segment of fal 
lopian tube, but found this structure unable to conduct enough urme to be of 
any tmlue 

If one digests the results of all this work the strange facts of ureteral re- 
geneiation take tangible form, and can be used m plannmg surgical attack on anj’’ 
kmd of uieteral lesion They maj'- be expressed sunply as follows 

1) If the ureter is mcised longitudmally, it null reconstitute itself completelj, 
mth epithehal lining and muscular coat, mth or mthout a sphnt 

2) If the ureter is dmded transverselj'^, the epithehum viU regenerate along 
a sphnt or across a suture hne, but the muscular coat iviU never regenerate 
lengthmse of the ureter, whethei the gap be inde or uarroii 

The leasons for this ex'tremelj’' selective behavior of the uieteral muscle are 
still entuelj’' unknoum, and offer a fascmating field for futuie research 

I beheve at this tune it is possible to make the foilo\nng additional statements 

a) If the ureter is of normal size or greater before longitudinal mcision it vill 
heal unthout a sphnt and of the same cahber as origmallj’- 

b) If the ureter is smaller than normal before longitudinal incision, or if for 
anj^ reason it is desued to mcrease its cahber, it is necessary to insert a splint of 
the size desued for the lumen after healmg A complete functioning uretei of in¬ 
creased size with epithelial hnmg and functionmg muscular coat vail be obtained 

c) If an actual gap m the contmmt}'^ of the ureter must be bridged, no success 
can be anticipated from sphnts or anj" form of prosthesis yet suggested, and 
recourse must be had to deal loop substitution or some form of plastic operation, 
such as the formation of a tube from a flap of bladder vail 

d) If conditions penmt the ureteral narrovang to be corrected by a plastic 
operation, as at the ureteropehac junction, a sphnt tube is unnecessary’' if pri- 
marj’’ healmg occurs If there is doubt of this, as for example if the operative 
field IS already seriousty infected, a suitable splint tube is adi antageous in that it 
offers a good chance of retne^ang a good result e^ en if the sutures of the plastic 
operation pull out as a lesidt of the infection 

A jNI a Arch Surg , 73 47, 195G 
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e) In anv kmd oi an operation on the ureter the result mil be better if the 
ureter is completelv surrounded mth fat at the end of the operation 

f) It splint tubes are used it is better to use rubber or polyethylene tubes 
at oiding all other kinds unless and until they are prot ed non-reactive and non- 
alleigenic for all indinduals 

g) Splint and drainage tubes must be cared for meticulously so long as they 
are m place to at oid first displacement second occlusion from any cause such 
as kmkmg pressure hgation, clampmg or stoppage tnth blood clot or mucus 
and thud sandmg TTroconcentration is atoided bv copious htdration of the 
patient, and infection at erted bt- skillf ul use of antibiotic drugs and adequate 
drainage of all infection or potentiaUv infected regions 

h) If on consideration of all the presently knotm facts it is correctly concluded 
that no sphnt is necessary postopieratit e care is simplified and the penod of 
conyalescence shortened If on the other hand it is decided that a sphnt is neces¬ 
sary, postoperatit e care must be meticulous and the sphnt must be kept m 
place long enough to accomphsh its purpose usually 4 to 6 treeks 

I behet e tve can conclude that the sphntmg-no sphntmg debate mil end as so 
many others hat e ended that is mth the realization that there teas right on both 
sides Ureteral sphntmg is a tremendously taluable procedure because it mil 
solye some surgical problems trhich cannot be soh ed m ant other tray but the 
use of sphnts mtolyes enough disadt antages so that they should not be used 
when they are not necessary 

255 S 17ih St, Philadelphia 3 Pa 
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Division of Urology^ Buswell Urological Research Laboraioryy Rochestetj N Y ' 

The occurrence of frank bleedmg from the urmarj^ tract can create a problem 
m management, smce clot formation may block an mdwellmg catheter or even 
a normal urethra It seems reasonable to state that it is the desue of the surgeon 
to mamtam an outflow of urme, not onlj’^ to avoid azotemia but also for a con- 
tmuous evaluation of the sevent3'^ of the bleedmg FoUowmg prostatectomies, 
gross hematuna to a more or lesser extent is quite common It is consequent!} a 
frequent postoperative procedure to use continuous or frequent bladder irriga¬ 
tions to maintain the patency of mdwelhng catheters by dilutmg the blood 
sufficiently to avoid clottmg The disadvantages inth such procedures are several 
There is always the danger of mducing an infection, accurate urme volume is 
hard to estimate due to the presence of a large amount of ungation fluid, and 
frequent attendance to mamtam the patency of the catheter or catheters is often 
reqmred From a practical point of view, many of these disadvantages could be 
overcome if a diuresis of sufficient volume could be established to mamtam an 
mtemal ungation It is, however, well known that attempts to h5’-drate patients 
follomng surgeiy, as u ell as durmg conditions mvoKung pam, hemorrhage, and 
emotional disturbances, mdl result m over-hydration with retention of flmds, due 
to antidiuresis ' ^ The antidiuresis present m such cases is supposedly a result of a 
stimulation of the postenor pitmtai}^ not by \nrtue of an mcrease m serum 
osmolarity, but apparently due to a neurogemc stimulation, the nature of uhich 
IS uncertam Antidiuresis, however, does not mean that unne volume necessanly 
has to be low It merely implies that the ratio of solute to u ater m the urme is 
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increased, so that the concentration of solutes in the unne is higher than m the 
serum 

Forcing i\ ater containing no solutes other than dextrose i\tI 1 obnouslj^ lead to 
a disturbance of the homeostasis uith dilution of the serum electroljdes The 
presence of glucose in the mfusion is, m this respect, of no imlue, smce it is 
metabolized to CO2 and \iater 

Salt must naturally be considered a solute, but, since sodium retention often 
prei ads foUowmg surger3'’, due to actme reabsorption possibl}*^ m the proximal 
tubule of the kidnej'’, it is consequeutlj'^ not available quantitatu elj’’ for excretion 
m the unne Therefore, the postoperative admimstration of large amounts of 
flmds contammg salt uould not lead to any dilution of bod3’' flmds but to an 
expansion, vhich agam rmphcs that the unne volume u ould remam low and that 
the patient would become edematous It is well known that durmg antidiuresis 
the unne Amlume is a direct result of the amount of solutes excreted ‘ ® One solute 
vhich apparent!j’’ is handled rather passiA'elj^ bj*^ the Lidnej’' and which inll be 
distnbuted e\ enlj'^ m er total bodj’’ water, thus not causmg 003’’ change in the 
compartmental distnbution, is urea It has been shown b3' us that antidiuresis 
foUowmg surgeiy can be conipleteb’^ overcome by the admimstration of urea as 
a 4 per cent solution ® Its addition to mfusion solutions of 5 per cent dextrose m 
water given patients with relatn el3’’ normal kidne3’’ function will not lead to 
deh3'dration and wiU mamtam homeostasis m regard to water and electrol3des In 
meetmg the obhgatory requirement of the kidney durmg antidiuresis, it is im¬ 
portant to reahze that it is not the volume gn en that is of particular significance, 
but the ratio of solute to water which has to be adjusted to the immediate 
functional capacit3’^ of the kidne3 This, m reaht3’-, means that it is feasible to 
giA e large amounts of flmd, pronded that it contams the proper amount and land 
of solute, and thus obtam a urme output which can be adjusted at will to suit the 
purpose for which it is mtended A more thorough stud3^ of the basic mechamsm 
m\ oh ed has been published elsewhere • In this paper, a practical utdization of 
the basic ph3 siological phenomenon of post-traumatic antidiuresis is presented as 
It occurs follonmg suprapubic prostatectomies 


ALATERIAL AVD METHODS 


Fort3 prostatectom3' cases i\ ere used m this stud3’^ All the patients had at time 
of surgery a phenolsidfonphthalemmthm normal himts and a nonprotem mtrogen 
and blood urea mtrogen likewise withm normal limits Some of the patients also 
had urea clearances which laned between 50 and 100 per cent of normal a fen 
of these had decreased kidne3 function when first seen, none of them had frank 
renal msufficienc3 at time of surger3'^ 

The majority of the patients were followed m a room mth constant tempera¬ 
ture and hunudit3 , the3 were on a diet of known composition, and accurate 
records n ere kept of then intake and output Serum and unne chemistries were 
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• Schlegel, J IJ Eldrup-Jdrgensen, S and Stone, H Studies in metabolism of trauma 
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The occurrence of frank bleeding from the unnarj'' tract can create a problem 
in management, smce clot formation may block an mdwelbng catheter or even 
a normal urethra It seems reasonable to state that it is the desire of the surgeon 
to mamtam an outfloiv of unne, not onl}’' to avoid azotemia but also for a con- 
tmuous evaluation of the seventy of the bleedmg Pollovrmg prostatectomies, 
gross hematuna to a more or lesser extent is qmte common It is consequentlj’’ a 
frequent postoperative procedure to use continuous or frequent bladder unga- 
tions to mamtam the patencj’’ of mdivellmg catheters b3’' dilutmg the blood 
sufficientlj’’ to aA''oid clottmg The disadvantages mth such procedures are several 
There is alrrays the danger of mducing an mfection, accurate urme volume is 
hard to estimate due to the presence of a large amount of irngation fluid, and 
frequent attendance to mamtam the patency of the catheter or catheters is often 
reqmred From a practical pomt of men, many of these disadvantages could be 
overcome if a diuresis of sufficient volume could be established to mamtam an 
mtemal irrigation It is, hoirever, well knoivn that attempts to hj'drate patients 
folloivmg surgery, as well as durmg conditions mvohang pam, hemorrhage, and 
emotional disturbances, will result m over-hj’-dration with retention of flmds, due 
to antidiuresis * ’’ The antidiuresis present m such cases is supposedly a result of a 
stimulation of the postenor pitmtary, not by wrtue of an mcrease m serum 
osmolarity, but apparently due to a neurogemc stimulation, the nature of nhich 
IS uncertam Antidiuresis, howe% er, does not mean that urme volume necessarily 
has to be low It merelj^ implies that the ratio of solute to water m the urme is 
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detemuned dailj’’, and total balance studies m regard to nitrogen, sodium, 
potassium and water were earned out on a 24-hour basis The patients Mere 
weighed once a day This study deals only mth the first 24-hour penod foUomng 
surgerj^, and the m eights recorded are those obtained immediatelj^ pnor to surgerj’’ 
and 24 hours foUoumg A few patients were foUoned as controls and receued 
approximate^ 2000 cc 5 per cent dextrose m water mtravenousl}'^ in the first 
24-hour period follouing surgerj’- The other patients received 4 per cent urea 
added to mfusion solutions of 5 per cent daxtrose in water, the majont}'' of the 
patients received 4000 cc intravenouslj'm the first 24-hour penod, and a few 
recen ed onl}' 3000 cc In order to evaluate the balances more accuratelj' and 
avoid dilution of the administered solutes, the patients were aU kept on no oral 
intake for the first 24 hours foUowmg surger 3 '- The methods used for determina¬ 
tion of serum and urme chemistnes have been pubhshed elsewhere ® 

Urea was m all instances giimn m isotomc solutions of glucose (or salme) since 
even isotomc solutions of urea m water (1 8 per cent) can cause hemolj’^sis 

The mtravenous flmds comammg urea vere prepared by usmg bmphiLized 
urea uhich uas dissolved m the mfusion solution immediatelj^ pnor to the 
adnumstration Piepared m this waj^ it is stable for at least a 24-hour penod 
It IS necessarj’-, how ei er, to keep the urea m Ijmphihzed, dr}' form until such tmie 
that it can be used, since othermse it will absorb water and decompose, formmg 
anmioma Heat rapidl 3 '- decomposes urea mth the formation of ammoma, and 
consequent!}’’ solutions conta inin g urea can not be autoclaved The Ij’-ophilized 
preparation that v e hai’e used has been kmdlj made available to us through the 
co-operation of the Abbott Laboratones 

RESULTS 

None of the patients recenmg urea added to the mfusion solunons had an}' 
untovaid effects, all had an excellent output and did not require catheter irriga¬ 
tion since clotting v as prevented by their high unnar} output Seven of the 40 
patients had prmiai} closure of the bladder All sei'en recen ed approximately 
4000 cc mtrai'enous fluids ivith 4 per cent urea, and no complications due to 
bleeding i\ eie encountered All 40 patients did qmte i\ ell, there were no fatahties, 
and no significant clinical difference betv een the patients v ho received urea and 
the few vho did not recen e urea added to the infusion solutions but onlv re¬ 
cen ed 2000 cc mtrai enous fluids 

In table 1 are gn en some of the data obtamed from some of the patients 
recen mg appro’vmiately 4000 cc mtrai enously and 3000 cc mtnn enoush, 
respectnely It ■will be noticed that there uas no sigmficant difference in the 
percentage return of the admimstered fluids nor m the percentage return of the 
adnmiisteied urea Sodium balance laned considerably from indnidual to 
indn idual but was negatn e m most mstances “Uthough there v ere minor e\ la- 
tions m the serum sodium and serum osmolarit}, the o\er-ail changes vere 
ex-tremely small and, in general, it can be stated that no changes in serum elect ro- 

Jiwd, AI and Settlage, P Effect of urea on cerebrospinal fluid pressure in human 
subjects \ prebminnr\ report J AJM A 160 943 1956 
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Table 1 Patients receiring 5 per cent dextrose infusions irith 4 per cent urea 
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4000 ! 

102 0 

73 6 

-126 

-2 1 

-1 4 

-r56 3 ’ 

-500 

H. D 

4000 j 

92 7 

54 0 

-97 

~2 1 

-0 7 

-1-34 7 , 

-1100 

C H 

3R45 ! 

95 3 

69 7 

-29 

-0 2 

-1-1 o 

+26 3 1 

-soo 

G E 

4210 i 

S6 2 

562 

-24 

■s-2 5 

-6 0 

+65 0 

-900 

R L 

4004 

100 0 

72 4 

-IIS 

-1 6 

-0 3 

-1-41 7 ( 

-1350 

H F 

4000 ^ 

SI o 

46 o 

+55 

-0 4 

-V2 5 

-1-6S 9 1 

-1650 

A L 

4000 1 

93 2 

71 5 

-lOS 

-1 S 

-1 1 

-1-4S 7 . 

-1750 

C S 

4100 ' 

72 1 

36 7 

-9 

-1-3 6 

-1-1 0 

-1-61 3 j 

-1400 

P M 

1 4000 

S3 1 

56 3 

-37 

-1 7 

-1-1 4 

—bU 5 ^ 

-1150 

H F 

1 4000 

93 S 

1 54 5 

1 . 

+29 

->-4 0 

4-4 2 

-1-35 3 , 

-1900 

Mean 

; 4016 1 

90 0 

I 59 1 

-46 4 

-1-0 2 

-1-1 3 

-1-49 9 

-1250 


b (appr 3000 cc Intake) 


C "W 

i 2750 ^ 

S7 3 ! 

I 

1 57 3 1 

-rl5 1 

1 +2 4 1 

1 

1 -1-4S 5 1 

-450 

H. H 

i 2590 

93 6 ] 

,52 4 

-51 1 

-3 2 1 

-1 4 

{ -1-61 3 

-500 

I L 

j 3350 

103 0 

! 651 

1 -IS j 

1-03' 

J-2 2 

i -1-39 2 

-1400 

H tv 

3300 

S7 1 

66 2 


1-2 6 

-6 1 

j +50 1 

-950 

J 4 

3000 

' 1 

77 4 

49 6 j 

1 

I -^13 1 

j +1 1 

+2 1 

I -1-44 S 

—550 

Mean 

i 299S ' 

S9 7 

5S 1 

-9 4 

! —0 5 

1 -0 9 

'i +4S S 

-770 


l}-tes took place et en with fluid loads as high as 4000 cc, if 4 per cent urea teas 
added to the infusion solutions of 5 per cent dextrose m v. ater Increases m blood 
urea nitrogen tvere naturaUt obsen ed but, as preiuously stated, this had no un- 
ton ard effect and usualli declined ten rapidly throughout the next two or 
three dats The weight losses were significantlt higher than those obtained in 
the control patients not receiving urea, and were more equit alent to the wei^t 
lo^-s observed in normal mditiduals on nothing bj mouth and on bed rest for 
24-hour periods ® It thus appears that the administration of high fluid loads 
contammg 4 per cent urea, on the dav of surgery, is a perfectly 'afe and harmless 
procedure n hich will not lead to any water mtoxication m patients with relatii ely 
normal kidnev function 

In table 2 are presented the results obtamed in 8 patients receiving an a\ erage 
of 2200 cc of 5 per cent dextrose m water, and it will be noted that the percentage 
volume return nas considerablv lower than in the patients recemng even the 
double amount but noth 4 per cent urea The sodium balance m these cases is 
negativ e, as m most of those receivmg 4 per cent urea, but m general exceeds the 
ncgatintv m the case^ receiving urea However, this does not appear "ngmAcant 
and m general one might state that the addition of urea to the infusion solutions, 
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detemuned daily, and total balance studies in regard to nitrogen, sodium, 
potassium and water were earned out on a 24-hour basis The patients were 
weighed once a day This study deals only with the first 24-hour penod folloinng 
sur^erj'', and the u eights recorded are those obtamed immediately pnor to surgerj^ 
and 24 hours folloiiung A few patients were followed as controls and received 
approximately 2000 cc 5 per cent dextrose m water mtravenously in the first 
24-hour penod following surgery The other patients received 4 per cent urea 
added to mfusion solutions of 5 per cent dextrose m vater, the majont}'' of the 
patients received 4000 cc mtravenously m the first 24-hour penod, and a few 
received onlj’’ 3000 cc In order to evaluate the balances more accuratelj'’ and 
avoid dilution of the admimstered solutes, the patients vere all kept on no oral 
mtake for the first 24 hours foUomng surgery The methods used for determina¬ 
tion of serum and unne chermstnes have been published elsewhere ° 

Urea w as in all instances given m isotomc solutions of glucose (or sahne) smee 
even isotomc solutions of urea m water (1 8 per cent) can cause hemotysis 

The intravenous flmds contammg urea were prepared by usmg lyophihzed 
urea which was dissolved m the mfusion solution immediately pnor to the 
admmistiation Prepared m this w'ay, it is stable for at least a 24-hour penod 
It is necessarj’’, howei er, to keep the urea in lyophihzed, dry form until such time 
that it can be used, smee otherwise it will absorb wmter and decompose, forming 
ammonia Heat rapidlj'^ decomposes urea with the formation of ammoma, and 
consequently solutions contammg urea can not be autoclaved The l 3 mphilized 
preparation that w e have used has been kmdlj’' made available to us through the 
co-operation of the Abbott Laboratories 

RESULTS 

None of the patients receinng urea added to the mfusion soluiions had anj' 
untoward effects, all had an excellent output and did not require catheter irriga¬ 
tion smee clottmg was prevented by their high urmarj^ output Seven of the 40 
patients had pnmarj’- closure of the bladder All sei en recen^ed approximate!}' 
4000 cc mtravenous flmds ivith 4 per cent urea, and no complications due to 
bleeding weie encountered All 40 patients did quite well, there were no fatahties, 
and no sigmficant cluneal difference betw een the patients w ho received urea and 
the few who did not receive urea added to the infusion solutions but onlv re- 
cen ed 2000 cc mtrai'enous flmds 

In table 1 are given some of the data obtamed from some of the patients 
recen ing approximately 4000 cc intravenous!}' and 3000 cc mtrai enously, 
respectii ely It will be noticed that there w as no significant difference m the 
percentage letum of the admimstered fluids nor m the percentage return of the 
adnumstered urea Sodium balance laned considerably from indnidual to 
indmdual but w as negative m most instances Although there w ere minor e\ la 
tions in the serum sodium and serum osmolanty, the o\er-all changes were 
extremely smaU and, m general, it can be stated that no changes m serum electro- 

>« Jawd, .M and Settlage, P Effect of urea on cerebrospinal fluid pressure m human 
subjects A preliminary report J A M A , 160 943,1956 
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determined dadj'’, and total balance studies m regard to mtrogen, sodium, 
potassium and nater were earned out on a 24-hour basis The patients were 
weighed once a day This study deals only mth the first 24-hour penod following 
surgerj'', and the i\ eights recorded are those obtamed immediatel}’’ pnor to surgery 
and 24 hours foUomng A few patients were followed as controls and recen^ed 
approximately 2000 cc 5 per cent dextrose m water mtravenously m the first 
24-hour penod folloinng suigery The other patients received 4 per cent urea 
added to infusion solutions of 5 per cent dextrose in water, the majonty of the 
patients received 4000 ec mtravenously m the first 24-hour penod, and a few 
recenmd only 3000 cc In order to evaluate the balances more accuratelj^ and 
avoid dilution of the administered solutes, the patients were all kept on no oral 
intake for the first 24 hours folloinng surgerj'’ The methods used for determina¬ 
tion of serum and unne chemistnes have been pubhshed elsewhere ® 

Urea v as in all mstances given m isotomc solutions of glucose (or sahne) since 
even isotonic solutions of urea in water (1 8 per cent) can cause hemolysis 

The mtravenous flmds comammg urea were prepared by usmg lyophilized 
urea vhich vas dissohmd m the infusion solution unmediatelj’^ pnor to the 
administration Prepared m this way, it is stable for at least a 24-hour period 
It is necessarj'-, however, to keep the urea in lyophilized, dry form until such time 
that it can be used, since othermse it inll absorb water and decompose, fomung 
ammoma Heat rapidlj' decomposes urea mth the formation of ammoma, and 
consequently solutions contauung urea can not be autoclaved The lyophilized 
preparation that v e have used has been kindl} made available to us through the 
co-operation of the Abbott Laboratories 

RESULTS 

None of the patients recemng urea added to the infusion solunons had any 
untovaid effects, all had an excellent output and did not reqmre catheter irriga¬ 
tion since clotting was prevented by their high iirmary output Seven of the 40 
patients had primary^ closure of the bladdei All seien received approximately 
4000 cc mtravenous fluids ivith 4 per cent urea, and no complications due to 
bleeding were encountered All 40 patients did qmte v ell, there v ere no fatalities, 
and no significant cluneal difference between the patients who received urea and 
the few who did not receive urea added to the infusion solutions but only re¬ 
ceived 2000 cc mtravenous fluids 

In table 1 are given some of the data obtamed fiom some of the patients 
recemng approximately 4000 cc intravenously and 3000 cc nitra\"enoush% 
respectuely^ It will be noticed that there was no significant difference in the 
percentage return of the adimnistered fluids nor m the percentage return of the 
adnmiistered urea Sodium balance xmried considerably from individual to 
indnudual but w'as negative m most mstances Although there w ere minor e\ la 
tions 111 the serum sodium and serum osmolantjq the over-all changes were 
extremely^ small and, in general, it can be stated that no changes in serum e cc ro 

Javad, INI and Settlage, P Effect of urea on cerebrospinal fluid pressure in human 
subjects Aprehmimrv report J AJNI A ,160 943, 1956 
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to their intraA enous fluids are more identical \nth nhat appears to be a normal 
n eight loss m a patient who is stan ed for a 24'hour penod 

In patients recemng 4 per cent urea added to mfusion “solutions of 5 per cent 
dextro-se m water, there is m general no change in the serum electroljdes as com¬ 
pared to the patients receiAing approximatelj 2000 cc of mtraA enous flmds in 
the form of 5 per cent dextrose in water and no urea added This holds true ei en 
with flmd intakes as high as 4000 cc m the 24-hour penod immediate^" following 
surgerj 

We haA e not fomid that the admimstration of urea changes the excretion of 
sodium, and this is in accordance with what has been obsen ed b} other mi esti- 
gators Therefore, sodium chlonde is giA'en only m small amounts the day of 
surgerj The addition of approximatelj 5 gm of salt usuallj' will lead to zero 
sodium balance except in ca‘^ where seiere sodium retention existed pnor to 
surgerj 

It can be concluded that the addition of 4 per cent urea to the standard dax- 
trose in w ater infusion enables us to admimster large flmd a olumes Avithout the 
nsk of water intoxication The mcreased unnarj output thus obtained appears 
to be a Aaluable aid in the management of patients foUomng suprapubic 
prostatectomj 

It maA be added that we haAC recentlj utilized the principles described in 
other cases of gross hematuna Anth equal success 


STTUALAHA 


PostoperatiAelj, patients can safelj be giAen large amounts of intraA enous 
infusions of 5 per cent dextrose m water without risking anj dilution of bodi 
fluids proAided that a relatuelj' normal kidnej funcbon is present and that a 
solute such as urea is added in a concentration of approximatelj 4 per cent 
Without the addition of urea, water retention is eiident exen AAith moderate 
fluid load' 

The high unnarj output which can be obtained m this fashion has been 
found most helpful m urological surgerj w here gross hematuna is encountered 


■> Mudge, G H ^ulks, J and Gilman, A Effects of urea diuresis on renal excretion of 
electroMe^ Am J Phisiol , 168 218,1949 

“ fecldin D W and Tarail, R Effect of h\-pertonic solutions on metabolism and e\ 
cretion of electroljies Am J PhA-siol 166 160, 1949 

dropw Ar'ch In? Xled ?49‘=«^diac 



228 


SCHLEGEL, JORGENSEN, MCFADDEN AND SCOTT 
Table 2 Patients receiving 6 per cent dextrose infusions not containing urea 


Subject 

Intake HiO cc 

Unnc Per cent 
of Intake 

N& Balance 
mEq 

Scrum Na Per 
cent Change 

Serum Osmolar 
ity (Corrected) 
Per cent 
Change 

Weight Change 
Grams 

W M 


21 9 

-24 

-3 5 

-3 2 

-400 

E L 


47 9 


-6 6 

-6 4 

4-400 

D V 

2250 

40 4 


-3 2 

-3 1 

-1000 

E y 

2080 

42 8 


-2 4 

-4 5 

-1600 

C G 

2190 

49 9 


-3 8 

-4 3 

-400 

W L 

2659 

25 9 


-4 2 

-3 9 

-300 

W S 

2686 

84 7 

-86 

-0 8 


-550 

J C 


35 6 

-67 

-1 6 


-650 

Mean 

2244 

43 6 

-72 

-3 1 

-3 8 

-550 


even when large amoxmts of flmd are given, does not significant!}’’ alter the sodium 
metabohsm In the control cases, it will be seen that a shght dilution did occur 
■mth a change in sodium and osmolanty mdicative of a shght degree of vater 
intoxication Parallel to this is seen a n eight change n hich, although negative, is 
less so than m the patients recennng the 4 per cent urea infusion solutions 

From these results, it appears that up to 4000 cc of 5 per cent dextrose in water 
containing 4 per cent urea can safely be given to patients on the day of surgery, 
pronded that their kidney function is relatively normal This also apphes to 
cardiac patients, of whom there were several mcluded m this study The reason 
for this IS that urea is rapidly distnbuted over total body •water and iviU thus not 
lead to any shift m the compartmental distnbution of flmd, especially to no 
inciease in circulatmg blood volume The usual contramdieation for rapid ad¬ 
ministration of intravenous flmds to cardiac patients must naturally still be 
borne m imnd 

Larger amounts of sodium should not be given, smce this mil be retamed, 
howei’er, a shght negative sodium balance mil occur unless an amount of ap- 
proxunately 5 grams of sodium chlonde is administered Practically no sodium 
loss occurs, follomng surgery, m patients who, beforehand, have been on a low 
sodium diet or who have sodium retention for other reasons, therefore no sodium 
should be gu en such patients postoperatu ely 


DiscussroA 

The mam purpose of this w ork is to show the practical application of a physio¬ 
logically weU established fact The average weight loss as reported by other 
authors followung surgery is considerably less than the weight loss which in e 
encountered in normal mdmduals who are receiving no food for a Penod of 24 
hours, and who are on bed rest and receiving intravenous fluids only ine 

weight losses that we find in patients who have receiied 4 per cent urea adde 
n Moore, F D The significance of weight changes after trauma (editorial) Ann 

» plSin J^^Jr The rate of bod^ weight loss following surgical stress of uniform 
intensiti Ann Surg , 141 383, 1955 
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In spue oitheestensixe bladder deformity, diere’sFas no ureteral obstnic- 

non 

A loF cy-toscope passed easilv The uime wns bloodv but cleared mth one 
or wo Tashuigs Inspeenon of the bladder reiealed an extenave lesion pro¬ 
jecting from the nghi ade as a domeliLe devation. It had a solid appearance and 
was duskv red with scattered blackened areas that appeared to be caused by 
oM hemoniage. The entire surface was inegularlv edematous but no areas of 
ulceratioi! or exudate were seen In contrast most of the hu/ ball oi the bladder 
presented noimal-appeanng mucosa 

The clinicaL roentgen and cystoseopic findings indicated that the condition 
was an an amte intiapentoneal mfiammaloiy process (most probablr appendi¬ 
citis) with extension to the bladder Exploratorv laparotomy was adxised and 
performed as an emeigencv m the late evening on the dav of admissiorL 

Operation A low right paramedian incision was made Considerable edema of 
of the abdominal wall was noted The pentoneal cavity contamed a considerable 
quanutv oi clear Smd culture of this fluid later was reported to be stenle. In¬ 
spection revealed no evidence of mtestmal disease The appendix was identified 
and appeared to be normal Pronoimced retropentoneal edema on the ncht 
side had elevated the postenor peritoneum. 

Palpation oi the bladder intrapentoneally repealed a firm smooth mags in¬ 
volving ihe nght ade The bladder was not fixed Because the bladder apparently 
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ACUTE NECROTIZING ANGIITIS OF THE BLADDER 
REPORT OF A CASE 

WILLIAJM J ENGEL and LAWEENCE J McCORjMACK 

From the Departments of Urology and of Pathology, The Cleveland Clime Foundation and 
T he Frank E Bunts Educational Institute, Cleveland, Ohio 

Necrotizing angiitis as a pathological entity has attracted considerable interest 
m the past two decades Because sensitization to vanous drugs, notab^^ the 
sulfonamides, is an established etiologic factor, one ma 3 ’' expect to encounter 
this disease more commonlj^ in this age of enthusiastic and i aiied drug admims- 
tration The follounng report concerns a case of necrotizing angutis in i\ hich the 
predonimant chmcal manifestations mvolved the bladder, with sjTnptoms 
mcluding hematuria and acute abdormnal pam It is probable that the patho¬ 
logical process involved other organs as well as the bladder Sensitization to the 
sulfonamide gantnsin is strongly suggested as the causative agent 

CASE REPORT 

A 13-3’’ear-old bo}'’ was admitted to the hospital for emergency treatment on 
January 23, 1955, because of abdommal pam and frequencj' of urination mth 
terminal pam foUou ed b}’’ gross hematuria 

About 7 or 8 days prenously the patient had an illness described as “the flu” 
i\nth a temperature to 102F and associated mth sore thi oat He v as given one 
tablet of gantnsm everj’' four hours for five doses Four daj^s later, the tempera¬ 
ture returned to normal, he felt better, and he returned to school The night be¬ 
fore admission to the hospital he noted pam on urination n hich was most extreme 
nhen termmatmg the act Urmaty frequency became more pronounced and 
finaUj^ gross hematuna was noted on the mormng of admission The patient also 
had had some abdominal pam mth loss of appetite but no nausea or vomiting 

On admission, the patient’s temperature was 98 6F, pulse rate 90, blood 
pressure 120/80 mm Hg The boi-^ appeared somewhat pale but not sei ereij ill 
The ears, nose, throat, and chest were normal Abdommal palpation reiealed 
diffuse lower abdommal tenderness, most marked over the right lower quadrant 
where considerable muscle guard was noted Definite rebomid tenderness was 
ehcited The perns and testicles w ere normal Rectal axanunation rei ealed tendei 
ness wnth suggestue induration high above the prostate, chiefly on the right 
side 

The unne w as grossR bloody The leukocyte count w as 10,450 w ith 89 per cent 
neutiophils The blood urea was 21 mg per 100 cc 

A plam roentgenogram of the abdomen was negative The intraienoiis uro¬ 
gram showed prompt axcretion of the contrast medium, the kidne} pehe= and 
ureters were outhned satisfactonly and appeared to be normal (fig 1) There 
was no demonstrable ureteral obstruction The bladder shadow, howei er, showed 
an unusual deformity im oh mg chiefly the nght side and dome of tlie bladder 

Read at annual meeting of the Amencan Association of Genito Urinan Surgeons, Hot 
Spnngs, t a , Slat 1-3, 1957 
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l^ In spne of the ertensive bladder deformiivjtiiepe was no iireteralobstruc- 

aon. 

A IGF cvalo^pe pas&=^ ea^v The urme was bloody but cleared with one 
<w two washine :5 Insoecuon of the bladder revealed an extensive lesion pro- 
jectins: imai the nght ade as a domelike elevanon It had a sohd appearance and 
was dmsv red with scattered blackened areas that appeared to be caused by 
oM heaiothage The entne surface was trregularlv edematous but no areas of 
ulceration or exudate were seen In contrast roost of the h il hah of the bladder 
presented normal-appearing mucosa 

The chmcal roentgen, and cvstoscopic findings indicated that the condinon 
was an an acute intiapentoneal inflammatoiy process finost probablv appendi- 
cmsj with extension to the bladder Exploratorv laparotcmv was advised and 
performed as an emexgencv m the late evening on the day of admission. 
Operation A low right paramedian mciaon was made Consideiable edema of 
of the aodommal wall was noted The peritoneal cavitv contamed a considerable 
quanntv oi dear Smd culture of this fiuid later was reported to be sterile In- 
specnon revealed no endence of intestmal disease The appendix was identified 
and appeared to be normal Pronounced retropentoneal edema on the right 
ade had elevated the posterior pentoneum 

Palpation oi the bladder intrapentoneahv revealed a firm smooth mass m- 
volvmg the nght ade The bladder was not fixed Because the bladder apparentlv 
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ACUTE NECROTIZING ANGIITIS OF THE BLADDER 
REPORT OF A CASE 

WILLIAJM J ENGEL and LAWRENCE J McCORMACK 

From the Departments of Urology and of Pathology, The Cleveland Clime Foundation and 
The Frank E Bunts Educational Institute, Cleveland, Ohio 

Necrotizing angiitis as a pathological entity has attracted considerable interest 
in the past two decades Because sensitization to vanous drugs, notabty the 
sulfonamides, is an established etiologic factor, one may expect to encounter 
this disease more commonly m this age of enthusiastic and i aiied drug adminis¬ 
tration The folloinng report concerns a case of necrotizing angutis in ii Inch the 
predominant climcal manifestations involved the bladder, vith symptoms 
including hematuria and acute abdominal pam It is probable that the patho¬ 
logical process involved other organs as well as the bladder Sensitization to the 
sulfonamide gantnsin is stronglj’- suggested as the causative agent 

CASE REPORT 

A 13-year-old boj’’ was admitted to the hospital for emergency treatment on 
Januaiy 23, 1955, because of abdormnal pain and frequency of unnation inth 
terminal pam follov ed by gross hematuna 

About 7 or 8 daj^s prenously the patient had an illness descnbed as “the flu” 
vnth a temperature to 102F and associated inth sore throat He v as given one 
tablet of gantnsin ei^ety four hours for five doses Four da 3 's later, the tempera¬ 
ture returned to normal, he felt better, and he returned to school The night be¬ 
fore admission to the hospital he noted pam on unnation which was most extreme 
when teimmatmg the act Unnary frequency became more pronounced and 
finally gross hematuna w as noted on the mommg of admission The patient also 
had had some abdommal pam with loss of appetite but no nausea oi \ oniiting 

On admission, the patient’s temperature was 98 6F, pulse rate 90, blood 
pressure 120/80 mm Hg The boy appeared somew'hat pale but not seierety ill 
The ears, nose, throat, and chest wmie normal Abdommal palpation reiealcd 
diffuse lower abdommal tenderness, most marked over the right lower quadrant 
where considerable muscle guard w'as noted Definite rebound tenderness was 
ehcited The penis and testicles w ere normal Rectal exanunation rei ealed tendei 
ness wuth suggestive induration high above the prostate, chiefly on the nght 
side 

The urine was grossly bloody The leukocyte count was 10,450 with 89 per cent 
neutrophils The blood urea was 21 mg per 100 cc 

A plain roentgenogram of the abdomen was negative The mtraienous uro¬ 
gram show ed prompt excretion of the contrast medium, the kidnei peh es and 
ureters were outlined satisfactonty and appeared to be normal (fig 1) There 
was no demonstrable ureteral obstruction The bladder shadow, howeier, sho''c 
an unusual deformity mvohnng chiefly the nght side and dome of the bladder 

Read at annual meeting of the American Association of Genito Unnarj Surgeons, Hot 
Springs, A a , Mar 1-3 1957 
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necrotizing process also uiNohed the blood vessels of the fattj em elope of the 
bladder Pathological diagnosis ivas acute necrotizmg angiitis of a hiTiersensi- 

tmt\ type 

The convalescence w as mthout senous ei ent He had a loir-grade fei er (.maxi¬ 
mum temperature lOlF) uhich persisted for 14 dajs A cjstogram made on the 
tuelfth da}' after operation shoiied a small bladder but little of the deformitr 
noted on the urogram 

On the serenteenth daj folloinng operation a cistoscopic avaniination shoned 
an essentially normal bladder except for edema surrounding the suprapubic 
catheter The suprapubic catheter uas removed and the sinus closed br suture 
The wound healed promptly and the patient left the hospital three dars later 
Past history of this patient, we believe, is of importance as offering a possible 
explanation for the dei elopnient of his disease He has a historj of allergj and 
had received treatment in the Department of Allergj' for hav fever, bronchial 
asthma and allergic rhinitis since the age of 8 years 

In October 1954 he had an illness associated with headache, a mild chill 
followed by fev er (temperature to 101 6F), sore throat and some pain m penneum 
and perns The blood count was normal and the urmalysis revealed onlj an oc¬ 
casional white blood cell Examination in the Department of OtolarjTigologj 
rev ealed the presence of a purulent maxillarj sinusitis and roentgen examination 
showed cloudmess of the left ethmoid and both frontal sinuses He w as adv ised 
to take gantnsm, 2 gm munediatelj, to be follow ed bv 0 5 gm ev erv 6 hours for 
a week This medication was taken according to instructions, the patient’s 
condition rniprov ed and he returned to school He apparentlj remained w ell until 
the time of the present hospital admission It wnll be recalled that sev en or eight 
dajs before this hospital admission the patient had been given 5 tablets of 
gantnsm because of a core throat This historv immediatelj suggests the possi- 
bilitj of a hj-persensitiv itv reaction to gantnsm as the explanation for his necro¬ 
tizing angiitis 

This patient apparenth remained well until December 28, 1955, when he was 
seen again because of diarrhea with three to four waterj stools a dav and recent 
blood} stools There w as little if anj abdominal pain and no nausea or v omiting 
There had been no unnarv cjmptoms and the unne was clear There was a 
moderate anemia 

He was admitted to the hocpital for gastrointestinal studj (E X Collins, 
M D , Department of Gastroenterologj') on Jnnuarv 9, 1956 Unnalvsis at that 
time was cntirelj negative Colon x-rav ctudies revealed findings suggesting 
chronic ulcerative colitis although proctoccopit examination revealed no local 
signc of this diseace He was given blood transfusions and placed on appropriate 
medical management, his condition improv ed 

4 retiirrence of the blood} diarrhea necessitated readmicsion to the hospital 
on \ugust 16, 1950, for further tmisfuMons and medical management Ho 
continued to hav e trouble, btliev ed to be due to angiitic (pcnartentis nodoca) 
invohnng the gastrointestinal tract and probabl} diffuce disease as well In 
Xov ember 1056 he wac <tartcd on ACTH, 10 units twace weeklv mtramuscularlv 
and meticortcn mg daih In addition to this he was gnen 500 mg ofchloro 
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was the site of pnniarj’^ disease, the pentoneum was closed and the incision ex¬ 
tended do-nnward suprapubicallj’- to expose the bladder During this procedure 
extensive peni esical edema was obsenmd chief!}" on the right side v here it ex¬ 
tended laterall}" for several inches 

T^Tien the bladder was opened, a duskj" reddish-black, extensive lesion on the 
right side was exposed On palpation it was firm and edematous but not hard or 
nodular The bladder v all m this area was greatly thickened Frozen sections of 
specimens for biops}" taken from sexmral areas vere reported to shov oiiIn in- 
flammatorj" changes A generous fulI-thickness piece of the lesion was remo^ ed for 
permanent section pathologic study foUomng which the bladder was closed 
around a No 22 Foie}" bag, suprapubic dramage catheter The wound was closed 
m layers 

Pathological report The surgical biopsy showed major morphologic changes 
limited to the interstitial tissues of the bladder and its fatty covenng A marked 
infiltration of polymorphonuclear leukoc}"tes and extravasated er}"throc}"tes 
occurred m these areas with some concentration around blood vessels A profuse 
involvement of the small artenes and x"ems, endenced by a smudgmg and 
hazmess of their outhnes and mfiltration by polymorphonuclear leukoc}"tes, was 
present (fig 2, A) The phosphotungstic acid hematox}"hn stam (Malloiy) 
demonstrated large amounts of fibnn withm the smudged vessel walls, as eM- 
denced by the mtense bluish-purple coloration (fig 2, B) No thrombosis of 
X"essels was noted The smooth muscle fibers of the bladder were not necrotic, 
but were focally separated by edema and ectravasated red cells The acute 









\CirTE XECROTI2ING AXGU'l'lS OF BU-DDER 


235 


was started were normal, whereas nine daj-s after sulfa administration lesions of 
penartentis nodosa were present m the scrotum and widespread throughout the 
bodv It IS now generallr accepted that this disease by whatever title, can result 
from anapht lactic tvpe of hvpersensitivity reaction 

Hvpeisensitmtv angutis m man has been reponed from suhonamides as well 
as other substances such as dilantm, thiourea orgamc arsemcaL: Lugol ^ lodme 
the antibiotics aspvrm Rich' describes an anaphylactic tvpe of sensitization due 
to the producnon of anubodies which react specificallv to a foregm antigen In 
this tv pe the spetific antigen causes death of cells as the result of vascular damage 
which interferes with the nutntion of the cell The effects are upon the vascular 
endothehum causmg endothelial necrosis on smooth muscle producmg spas¬ 
modic contraction, and on the collagen fibers which undergo dreeneraticn and 
fragmentation and altered mterfibnUarv substance 

It has been shown that suKonarmdes can attach to plasma protem« and the 
complex so formed can act as an antigen to sensitize the body anaphvlacticallv 
to the sulfa radical In such cases the admmistration of sulfa drugs mav pro¬ 
duce hvpersensitiviu angutis and contmued administration mav produce a 
fatal reaction Rich* repons that at the Johns Hopkins Hospital there were but 
SIX cases of penartentis nodosa reported m necropsies between the years 1916 
and 193-5 'Sulfonamides were mtroduced m 1936 and m the vears between 1936 
and 1946 3S case« were found In studies on necrotizing angutis, Knowles Zeek 
and Blankenhom® found a direct relanonship between sulfonamide therapt 
and hjpensensitmrv angutis in set en of 10 cases which came to necrop^ Hema¬ 
turia had been present in 5 of these 10 cases and was attnbuted to the renal 
lesions Xo cj stoscopic examinations had been performed Rejieated heniatuna 
was also present m five ot 13 cases of nnmarv penaneniis nodosa In one pa¬ 
tient. these authors mention that the vascular lesions led to necrosis of the blad¬ 
der wall and peine pientomtis 

In a studv of 76 fatal case^ foUowmg sulfonamide therapy French’® reported 
finding tvpical lesiom m praciicallv all organs of the bodv mcludms the 
bladder but this organ was not routmelv exammed 

The sues of predilection of necroiizmg angutis are the kidneys and heart as 
well a« the pulmonarv i essels and spleen It apjiears to be uncommon in the 
pancreas and gastromtesiinal tract It is not imexjiecied that the kidnev s would 
be prorainentlv affected m anv acute vascular disease Thus a necrotizms 
glomerulitis n a frequent findmg in cases tennmatmg fataUv 

In the case we hav e prerented the histologic findmgs are identical with ihore 
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» Kno-vle- H C Jr 2eek P M and Blankenhom M \ S.udie- on necrotuinc an 
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quine a daj^ and 50 mg of marsilid every other day The father reports that the 
patient occasionally has had mild diarrhea but feels better generally, is gaming 
v'eight and has been in school eveiy daj’’ At no time has there been any recur- 
lence of bladder trouble or hematuna 


DISCUSSION 


Although necrotizmg angiitis has received consideiable attention in recent 
medical hterature v e have been unable to find another case in ii hich the urmarj' 
bladder v as the chief organ uivolved in its chnical manifestations 

Some confusion stdl exists m the terminolog 3 '’ of the angntides The term, 
penartentis nodosa vas mtioduced m 1866 bj'^ Kussraaul and Maier' for a de¬ 
generative disease of arteries characterized b 3 ’^ giossly visible nodes along the 
artenes at autopsj'’ Since this time, other vascular lesions of similar type have 
been described vith such terms as rheumatic arteritis, polj'V’asculitis, temporal 
artel itis, neciotizing artenohtis, allergic granulomatous angutis 

Zeek- suggests neciotizmg angiitis as the generic term and vould classif 3 ’’ these 
cases mto the following groups 

1) Penartentis nodosa—a lecuireut or chronic progressn^e necrotizing inflani- 
mator 3 " disease mvohnng chiefl 3 ’' muscular t 3 q)e arteries 

2) H3T3ersensitmt3’- angutis—an acute necrotizmg inflammation in and aromid 
the smallest artenes and vems of the nscera, connective tissue and skin Larger 
vessels are involved in advanced cases Necrotizmg glomeruhtis is often found and 
fulminating renal failure may cause death 

3) Rheumatic artentis—an acute inflammation mth minimal fibrinoid necrosis 
M hich IS alv a3'’s associated vnth iheumatic fever 

4) Allergic granulomatous angutis—a chronic disease m vhich the vascular 
disease is part of a generalized granulomatous condition 'N'^ascular occlusion ma 3 ' 
occui in the late stages 

5) Temporal arteritis—a rather rare self-lmuted disease characterized b 3 '’ granu¬ 
lomatous inflammation and fibrinoid necrosis ini olving the temporal artenes 
most frequentl 3 ^ 

In 1942 Rich’ emphasized the lole of hypersensitn it 3 " m penartentis nodosa 
vheu the disease vas obseived in patients leceiinig autiseiuni for pneumonia 
He also noted smular lesions m a patient from the surgical sen ice vho had 
lecened sulfathiazole mtiavenousl 3 '^ but no serum Later m the same 3 ^ear he 
reported penartentis nodosa in a patient recemng sulfathiazole onh^ * In this 
case scrotal skin sections five months and one veek befoie sulfonamide therap3^ 


‘ Kussmaul, A and klnier, B Ueber eino bisher mcht bcschriebene eighenthflmjjcho 
Artenenerkrankung (Penartentis nodosa), die mit Morbus Bnghtii und rapid 
tender nilgemeiner Muskellahmung einbergeht Deutsch Arch f, 

= Zeek, P M Medical progress penartentis nodosa and other forms of necrotinng 

angiitis Nen Eng J kled , 248 764, 1953 h\ 7 cases 

> Rich, A R Role of In persensitivit^ in penartentis nodosa j/" 

developing dunng serum sicloiess and sulfonamide therapj Bull Johns Hopkins p, 

^ ^me'h!^ R Additional evidence of role of hv persensitnutv 
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\ :method of lexgthexestg axd repairing the penis in 

EXSTROPHY OP THE BLADDER 

FRASK HEGLOC, JR 

From the Liniiersily of California School of lledicine, San Francisco, CaM 

Four important factors m the correction of the external defects in exstrophr 
of the bladder m the male are 1) closure of the loner abdominal hernia, 2) re- 
mor al of the mucous membrane of the bladder, 3) release of the dorsal angula¬ 
tion of the penis, and 4) formation of an adequate urethra mth presen ation of 
the prostatic ducts 

The techmque descnbed here achieies a lengthened penis and an adequate 
urethra br appljmg the nell-estabhshed pnnciples used in the first-stage repair 
of hj-pospadias The necessarj additional co\ enng for the longer penis is ob¬ 
tained from a scrotal skin tube, thus adaptmg the principle of Wehrbem,' who 
used a si mila r tjqie of tube m his tno-stage method of repair of hj^iospadias 

That a channel must be pronded for the outflow of prostatic flmd nas nell- 
illustrated bj the case of one patient surgicallj treated bj' an earlier method, 
and for \\hom ejaculation was alwa^s painful A penneal dnerticulum finallj 
der eloped, which was fEed open bj sutunng its edges to the penneal «kin (fig 
1) Subsequent ejaculation was painless 

Prciious mcihorls ha\e been mccessful m forming a urethra and clo'^mg the 
abdonunal defect, but hare not effected release of the dorsal penile fascia and so 
bar e not prornded for lengthening of the peni-J H H Youug^ was able to place 
the urethra in an almost normal position bv freemg the margins of the urethral 
mucosa and separating the corpora caremosa In this technique, the abdominal 
closure was strengthened b\ flaps from the anterior rectus sheath This was not 
neces«ar\, howerer, m the cases m the present senes A further refinement was 
u^ b\ Mitchell and Hardin,’ who mobilized a pedicled skin graft to close the 
abdominal ‘ikm defect This thick skin was not entirelr suitable, howerer, for 
coienng the proximal portion of the dorsum of the penis In none of the re¬ 
corded tcchnicjiies was relea*^ of the angulated penis achiei ed 
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I niiarij ducrsion ha'i been accomplished b^ ureterosigmoidortonn, usualh 
without proximal colortonn Perhaps this is not the best war, but it has been 
satisfacton m general An ileal conduit, or, better, a rectal bladder cspetialh 
with the di'tal end of the sigmoid brought through the rectal sphincter, as done 
m our latc-t ca-sj, is now preferable The twpe of di\ ersion used docs not alter 
the techmque of subsequent plartic repair 
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descnbed by others in cases that were caused by angiitis The history suggests 
that our patient became sensitized to a sulfonamide compound, gantnsin, in 
October 1954 and i\hen the drug was again admmisteied in January" 1955 a 
hjTiersensitivity reaction occurred It seems unusual that the urmarj' bladder 
became the mam target organ although the folloump history suggests more 
diffuse organ m\ ohmment The apparentlj’^ complete reco\mrj’’ of the bladder 
mth simple suprapubic drainage u ould indicate this to be the preferred treatment 

SUMALVRl AND CONCLUSIONS 

An unusual and apparently’’ rare disease of the bladdei is descnbed and patho¬ 
logically^ classified as acute necrotizuig angutis It is beheved to be a hy^per- 
sensitmty reaction and the evidence strongly’^ suggests reaction to gantnsin 

Complete recoimry^ followed simple suprapubic drainage of the bladder 
Cy'stoscopic e\aimnation 17 day's aftei operation showed the bladder had re¬ 
turned to nomial There has been no retui n of bladder difficulty' dunng a followup 
of 2 y'ears and 3 months 

The subject of hy'persensitivity' to sulfonamides is briefly' discussed particularly' 
with reference to the pioduction of iieciotizing angiitis 
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\ METHOD OF LEXGTHEXECG AED REPAIREsG THE PEN1^ Dv 
EXSTROPHY OF THE BEADDER 
FB YS'K HmL4X, JR 

From thi L nircr^ilv OJ California School of Mcdicmc, San Franctfco Cahf 

Four imponant factors in the correction of the external defects in exstrophi 
of the bladder in the male are 1) closure of the loner abdominal henna 2) re- 
moi al of the mucous membrane of the bladder 3) release of the dorsal angula¬ 
tion of the perns and 41 formation of an adequate urethra mth presen ation of 
the prostatic ducts 

The tecluuque descnbed here achieies a lengthened perns and an adequate 
urethra hi apphing the uell-estabhshed pnnciples used m the first-stage repair 
of hiqioqiadias The necessarr additional coienng for the longer perns is ob¬ 
tained from a scrotal skin tube thus adapting the pnuciple of Wehrbein' nho 
used a similar tvpe of tube m his two-stage method of repair of hcpospadias 
That a channel must be pronded for the outflow of pro=1atic flmd was nell- 
dlustrated b\ the case of one patient snrgicalU treated bi an earher method 
and for whom ejaculation was alwa^s painful A penneal di\erticulimi finalli 
developed which was fixed open bv sutimng its edges to the penneal skin (fig 
11 Subsequent ejaculation w as painless 

Prcrtous method? have been successful in forming a urethra and closing the 
abdonunal defect but hav e not effected release of the dorsal penile fascia and so 
have not provaded for lengthemng of the perns H H Young- was able to place 
the urethra in an almost normal position bv freeing the margins of the urethral 
mucosa and separatmg the corpora cavernosa In thl^ techmcjne the abdominal 
clo^ire was strengthened bv flaps from the antenor rectus sheath This was not 
necevsarv however m the cases m the present senes A further refinement was 
u^ed bv Mitchell and Hardin* who mobilized a pedicled skin graft to clo^^e the 
abdonunal skin defect This thick skin was not entirelv suitable however, for 
covenug the proxmial portion of the dorsum of the pem« In none of the re¬ 
corded techniques was release of the angulated penis achieved 
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I nnarij diicrt-ion ha^ lieen accomplished bv urcteroMgmoidostomv usualh 
wathout provamal colostomv Perhaps thi^ is not the best wav but it ba^ been 
-atiTictorv m general An ileal conduu or better a rectal bladder e^pccnlh 
with the dwtal end of ihe -ugmoid brought through the rectal sphimier as done 
m our latc-t ca-o is now preferable The tvpe of diverMon used docs not liter 
the technique of sub-etiuem plistn repur 
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described by others in cases that were caused b}’^ angiitis The history suggests 
that our patient became sensitized to a sulfonamide compound, gantnsin, m 
October 1954 and Aihen the drug was again admimsteied in Januar}’^ 1955 a 
hjqiersensitnnty reaction occurred It seems unusual that the unnary bladder 
became the mam tai^et organ altliough the followmp history suggests more 
diffuse organ involvement Tiie appaiently complete lecovery of the bladder 
wnth simple suprapubic drainage would indicate this to be the preferred treatment 

SUMMARA AND CONCLUSIONS 

An unusual and apparently raie disease of the bladder is described and patho¬ 
logically classified as acute neciotizing angiitis It is believed to be a hATier- 
sensitmty leaction and the e\adence stiongl 3 ’’ suggests leaction to gantnsin 

Complete lecovery followed simple suprapubic drainage of the bladder 
Cj’’stoscopic evanunation 17 dajm after operation showed the bladder had re¬ 
turned to normal There has been no return of bladder difficulty during a followup 
of 2 jmara and 3 months 

The subject of hj'persensitivity to sulfonamides is bneflj" discussed particularly 
wnth reference to the production of neciotizing angiitis 
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Fig 3 Second stage reptur a, Lower end of skin tubcis mo^cd up to margin of prostalic 
urethra b Urethral tube is made bj rolling domal skin inward c, Defect is coicrcd bi re 
dundant dorsal skin 

Fir^t-slage repair of epispadias is best done at the same time as the cj stec- 
tomy incision is made along the margins of the dorsal urethral mucosa, it 
IS then carried as a circumcision around the glans (fig 2, h) This allows remot al 
of the fibrous tissue at Buck’s fascia (fig 2, c) At the same time, the dense 
fibrous bands (’ dn ided stispensorj ligament of the penis) holding the corpora 
cateriiosa at the crura are cut with scissors (fig 2, c) to release the base of the 
penis These tw o steps lengthen the penis considerably 

The lentral prepuce is split (fig 2, d) and moied dorsally to coier the distal 
portion of the penis, since the urethral mucosa proper now onlj reaches to just 
be\ ond the midpoint (fig 2, c) 

\ “\\ehrbcin” skin tube is raised from the left half of the scrotum and will 
be used to co\er the defect produced in the third stage 

Sccoud-slage repair of the epispadias follows the first in 3 to 4 months The 
lower end of the skin tube is se\ered and attached to the margin of the supra¬ 
pubic skin near the prostatic urethra (fig 3, a) Incisions are made along the 
dorsum which allow a urethral tube to be formed (fig 3, b) This in turn is 
(oicrcdln the redundant dorsal skin onginalh supplied b\ the prepuce (fig 3, c) 

Third-stage repair of the epispadias is begun b^ freeing the margins of the 
nuuou'. membrane of the prostatic urethra (fig 4, a) Dimsiou of the distal end 
of the skin tube allows u to be swung up and opened (fig 4, b) The urethral 
mucosa IS closed b\ micrsion with 4-0 chromic catgut sutures (fig 4, b) and the 
re-ultmg raw surface is coiercd with the opened-out skin tube (fig 4, c) 
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Fig 2 First stage repair a, Mucosa and subinucosa have been removed from detrusor, 
vhich is inverted and closed bj bnnging abdominal fascial laj ers down to interpubic fascia 
b. Incisions are made on dorsum and about glans c, Penis is lengthened bj removal of 
fibrous tissue at Buck’s fascia and division of two portions of suspensorj ligament of the 
penis d, Ventral prepuce is split «, Prepuce is swung around to cover distal portion of 
penis, while urethral mucosa proper covers proviraal end Skin tube is raised from scrotum 

Cyslectomy has been done bj’ excising the mucosa and submucosa from the 
entire detrusor, leatung a rmg of mucosa aiound the ejaculatory ducts (fig 2, a) 
The detrusor is meiely pushed dorni into the abdominal cavity, and the thick¬ 
ened, fused, fascial layers are brought down to the mterpubic fascia mth heav}’, 
chromic catgut sutures The abdominal skin can usuall}^ be undermined and 
either mo^ed down to join the mucous membrane of the prostatic urethra (fig 
2, e), or closed m a Z-fashion from side to side 
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RESULTS 

Ten boys have been operated upon by the descnbed technique Three sepa¬ 
rate stages of repair nere used in the eight completed cases In the tno most 
recent, and so mcompleted, cases, the cystectomy was combined mth the first- 
stage repair 

The increased length of the penis, which has been accomplished by dissection 
of the mucous membrane and its underlying fascia from the dorsum and sever¬ 
ing the heavy, fibrous bands w hich attach the penis to the pubes, has been quite 
impressne (fig 5) It is comparable to the release of the penis obtained m the 
first stage of repair of hypospadias 

A slight separation of the opened skin tube occurred at the ba^e of the penis 
in seven cases after the third stage Two explanations have been suggested 
One IS that the pressure dressing caused maceration and movement, the second 
IS that the skin tube was not of sufficient length or diameter, so that teasion 
caused the edges to heal poorly The latter is especially harmful m a held notori¬ 
ously difficult to sterilize Making a wader, thicker tube, and keeping the occlu- 
sue dressings in place only six or eight hours, appear to have obviated these 
difficulties, especially if Aeroplast spray is used as the prunarj’^ dressing 

A second hazard, occurring m two cases at the second stage, was the “separa¬ 
tion of the end of the skin tube after it had been sutured next to the base of the 
bladder The causes here are the same as those producing skin separation at the 
final stage Since using a w ide flap of skin for the tube, w e have not obsen'ed 
tins complication 


SUMMIRI AND CONCLLSIONS 

A three-stage technuiue is described for lengthening the penis and correcting 
its dorsal angulation, and for constructing a prostatic and pendulous urethra in 
the male child with oxstrophy of the bladder 
At the first stage, the penis is releasnl bj raising the distal urethral mucosa 
and bj releasing the suspensory ligaments of the penis The mobilized prepuce 
co\ ers the resulting distal defet t A skin tube is then raised from the “scrotum 
At the “^cond operation, the distal urethra is formed by infolding the dorsal 
skin Tlie skin tube is moced adjacent to the base of the penis 

At the final stage, the prostatic urethra is closed and coccred with the opened- 
out skin tube 

Ten cases are reported which have been operated upon bj this technique In 
all of them the penis has been effectnclj lengthened 
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Fig 4 Third stage repair a, Margins of mucous membrane of prostatio urethra are 
incised, and b, closed bj’’ inversion Slun tube is freed at distal end and opened, to cover, 
c, remaining raiN surface 



Fig 5 T3 pical cosmetic result Note horizontal penis, dorsal urethra and filled in pubic 
defect (Case DC) 
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Ten lv»vs iia’.'o been oporited ooen bv ibe described leebn one Tbree sepa- 
ra’e Siasces o‘ *eifciir ■were used m ibe eignt cemp’eiod rases In 5be tvro mosl 

rocen: and se iiieo*'ip'eied rases, the ivsio'tomv tojs oombiceii wiib ;be first¬ 
s'age repair 

The meirasod leegih of lie perns whiiii bas been aeeoniplisbed by dissee lien 
oi tb“ mureus membr-ii e ard ns vuiderlving; iasiia from ibe dorsum and se\ej- 
ins: tb“ bea rv fiprous bards wiuib allaob the perns lo ibe pmves, has l>=^n oiiilo 
impressive ^£c Ii i' comparab'e to the lelease of the p^ni' obiaired in ihe 
first stage of lepatr ot hvpespadias 

A sligb; separation ot tbe opened sbin tub' ocxumed at the Ivise oi the ivm= 
in seven rases after the third stagy Two explanations have l-^m suggested 
0n“ .s that the p-essute dressing ravised maeeration and movement the seeoi d 
l^ that tb“ skin lulv was not of siifin ent length or diameter so that tension 
caused the edges to heal pixidv The latter is espcaiallv harimul in a field notoxi- 
ondy difeetilt to sterdire Making a wider thicker tube and keeping the ocafu- 
sive dressjcgs in place onlv sut or eight henrs apprar to haae obviated these 
diSiult fts, esp^aiUv n Aeron'ast sp~av is used as the prmarv dmssmg 

A seco'd harard oaumiig m two cases at the second stage W'ls the separu' 
tion ot the end of the skin tulv- after it had been sutured text to the base oi the 
bladre~ The causes here are the san'e as those prcdiicing skin separition at the 
baa! st«jp? ^mce umig a wide flap of skin lor the tuK\ we have not observed 
this comoheai-o i 


smsM.i^'Y vxn coNcnrsiovs 

k three-stage tediti vp e dessdbed for lengthemng the peats utd v^^mvlmg 
Us do-sal angiiliovin ai d fo- c-onstrmiuig a prostai.c md pendulous urethra m 
the mak' child wiih exs-ronhv of the badder 

At the firs; s-age the p'lUs ,s le’eased bv raising the d’e,iii urethral mncaasa 
utd b\ re'easing the su,gviise-\ hgaments Oi the p^nis The mobilired orepnco 
coi e~s ih' wsuliieg dts^ al deie<; skiu tube is then raised from the sa rotnm 
kt the seco"d op’-'it on the ois-al urethra is lom ed bv imoMmn the dorsal 
s-,in ■P'e skin tube is nioicd adiacent to the base of the reiiis 

At :h' hn?l st the p-vstat c u-e hm is vkaocd ai d covered m,h ihe opened- 
o’ti skin tube 

To caises i-e reeoneo wbih ha\e been oper-iiod uwen b\ th s techn qi e In 
al' o* tt’eai the ivm s h^- h--en eficativelv lengtherou 
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Fig 4 Third stage repair a. Margins of mucous membrane of prostatic urethra are 
incised, and h, closed by inversion Stan tube is freed at distal end and opened, to cover, 
c, remaining ran surface 



Fig 5 Tjpical cosmetic result Note horizontal penis, dorsal urethra and filled in pubic 

defect (Case DC) 
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reported 17 case?, none of them exstrophj patients The\ reported good conti¬ 
nence of the unne in the modified rectal bladder, and aL?o good control as to the 
bowel content, through the new anal opening Likeinse Momogton and Eiseman 
have reported fi\ e cases with good results all m adult? with bladder tumor The 
pnntiple of hanng the rectal sphmcter control both the unnarj and fecal outlets 
was aL=o used m 1912 bv Heitz-Boier and Hoielacque, who brought the proxi¬ 
mal bowel segment down behmd the rectal bladder In addition, the\ tned to 
bnng it immediatelv under the anal mucosa so as to get the full benefit of the 
internal portion of the anal sphincter This procedure nei er wa? widelv used so 
far as we know 

Since its revii al, the Gersunv procedure has been used chiefli' on older mdi- 
nduaLs who required c\ stectomj for carcmoma of the bladder To use the proce¬ 
dure on the child who has many years of life uxpectanci require? additional 
consideration of the long-term posoble after-efi'ects of the procedure This is 
particularly true m regard to deletenous efi'ects on the kidnei function which 
might appear oi er mam i ears of tune 

Considering the pureh mechamcal aspects of emptying function, this pro¬ 
cedure giies the closest approximation to normal of am of the artificial methods 
of urman and fecal disposal Ideallj, it gi\ es complete i oluntan* sphmcter con¬ 
trol It can give an acc-eptable \ oiding pattern m that the urme can be held for 
normal penods of time and stool hkewire It eliminates entireh the need for an 
appliance The bowel actintj pattern ei en if not entireh normal, will be a great 
unprov ement o\ er am other tvpe of colostomy The near normal location of the 
disposal orifices 1 = a great comemence and a social adiantage if not a medical 
one 

We return then to the possible disadiantage= of this procedure Most im¬ 
portant would be any senous damage to the kidney® Bo\ ce and Vest showed that 
isolation of the rectal spgment from the fecal stream might do aw a\ vith nearly 
all the harmful ade effects which accompamed ureteral transplantation mto the 
mtact bowel They showed that the unne m such an isolated rectal bladder could 
be sterilized and mamtamed m a sterile =tate and that back pressure effect® and 
electroh-te disturbances need not occur Others have reported fai orable results 
m the use of the isolated rectum as a unnan resen oir (Kiiiman and associates, 
^mith and Hinman, Pauli and Hodges) 

These results seemed to u= to justifg trial of thi® procedure m the child with 
bladder exstrophi es en though there were no known report® of long sums al with 
this procedure Also, to bolster our determination was the fact that this operation 
does not bar the use of altematis e proc-edures later on, should the result not be 
satisfac tors 

The patient® selected for trial of thi® procedure were particularls exammed 
for competence of the rectal sphmcter The patient® selected also base had 
essentiaUs ununpaued upper vmnars tract® before suigers The procedure i® 
as ailable lor use after attempts at recoustruction of the bladder One of our cases 
was m this categorv basing had mam sutgieal operanou® for bladder recon- 
^niriion but without sueces® The age has not been a cntical point m selection 
One of the c-ases wa® under two s ear® of age We see no reason for not doing this 
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URETERORECTOSTOMY AND PREANAL COLOSTOMY 
FOR BLADDER EXSTROPHY 

JOSEPH H KIEFER and CHARLES LINKE 

From the Research and Educational Hospitals of the University of Illinois, College of Medicine, 

Chicago, III 

The historj^ of attempts at sui'gical rehef of bladder axstrophj’' go back, more 
than 100 j’^ears to 1851—52 nhen iMr Lloj'^d, a suigeon, and Sir John Simon 
attempted to dl^mrt the urine from the ureters into the rectum by establishing 
suture fistulas These attempts were unsuccessful and no further efforts at 
urinarj’' diversion v ere reported until the time of Ma 3 '’dl about fort}’" 3 '^ears latei 
(1894) Ma 3 ’'dl first dissected out the vesical tngone vith the ureteral orifices 
intact, then, turmng the trigone over, he implanted it into the anterior rectal 
nail This procedure nas successful in AIa 3 ^dl’s hands in a number of cases and 
inspired many imnations m techiuque durmg the n&\t fifteen years 

Mauclaire, m 1895, performed expennients on animals in nhich he isolated the 
rectum, transplanted the ureters into the isolated segment, and made a proximal 
colostom 3 ’- At this tune he suggested the possibiht 3 ’' of making a permeal colos¬ 
tomy or penneal anus 

Within the next year or two this last suggestion n as earned out by Gersuny 
The procedure n as accomphslied m tn o cases We have been unable to locate a 
report by Gersun 3 ^ hmiself giving the details of the surgei^^ or the results The 
patients appaientl 3 '’ lived, for Gersuny’s vork was reported by a Dr Foges at a 
meeting of the Ro 3 ml and Inipenal Societ 3 ’^ for Ph 3 'sicians m Ahenna This report 
then appeared m the Wiexer Klimsche Wochexschrift of 1898 The same 
report vas copied in the Centralblatt fIjr Chirurgie of 1899 Rouglib' 
tianslated the report is as follows “The rectum is separated from the sigmoid 
flexure and m the opemng is implanted the freed up ureters together mth a 
portion of the bladder (tngone) The dmded sigmoid flexure is then dravn 
down through an opemng in the rectouterme fold in front of the antenor rectal 
M all and dravm through the anal sphincter and fixed there mth sutures, so that 
the bladder made of the separated rectal portion and the drawn down rectum 
made from the sigmoid flexure are both under the control of the same sphincter 
muscle ” 

A vei^"^ clear dramng of this procedure appears in Frank Hinman and Henr 3 ' 
We 3 TRUch’s ver 3 ’' complete revieii of methods of ureterointestmal implantation 
vhich appears in the transactions of this society for the 3 "ear 1936 * Gersun 3 ^ s 
name does not appear in the bibhograph 3 ’’ of this article hov ever, and this made 
It ^ er 3 ^ difficult to find the source of the report Bibliographical reference is undei 
the name of Foges and so far as ve are able to ascertain, no other report of this 
work appeared 

This procedure vas not further used so far as we knov until re\n\ eel Iw L»rs 
Lovsley and Johnson a few years back (1955) About one year ago Johnson 

Read at annual moeting_of the Amencan Association of Gcnito Unnarj Surgeons Hot 

Spnngs Va , XIai 1-3 1957 on icr loir. 

‘Trans Am Assn Genito Unn Surg 29 I 0 -I 6 G 193G 
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dommal \\all and the mobilisation along both the lateral and the mesenteiic 
borders of the descending colon was continued on upward as far as necessary to 
get adequate length for the colon to be brought out to the penneum In one of 
these cases it was necessary to continue this liberation of the descending colon 
up to and around the splenic flexure The mesentery was found to be relatnely 
aiascular if the dissection was done far enough from the colon itself Particular 
attention w as given to a^ oidmg trauma to the marginal ^ essels along the medial 
aspect of the colon 

■Vfter obtainmg satisfacton’’ mobilization of the descending colon a transi'erse 
penneal incision w as made antenor to the anal opemng and the external sphinc¬ 
ter of the anus was identified and lifted from the internal sphincter and the 
rectal wall accordmg to the general principles applied m the Belt operation for 
penneal prostatic exposure The prerectal space was entered both from above 
and below and a tunnel was formed antenor to the rectal wall An intestinal 
clamp w as now passed upw ard through this tunnel from the penneum and after 
apphung it to the mobilized colon the latter was brought down antenor to the 
rectum and allowed to open just antenor to the anal opening The end of the 
colon was now anchoicd to the skin of the penneum using mtemipted four-0 
chromic catgut sutures The redundant bowel was allowed to protrude and 
formed a rosette Although unsightly, these rosettes hai e caused no discomfort 
and ivill be removed at the time of bladder excision 

We did not use drams either from the penneum or from the abdominal w ounds, 
and have not closed the posterior pentoneal incisions either medial to or lateral to 
the descendmg colon The abdommal wall layem were closed and a mushroom 
catheter was inserted into the rectal “bladder” and left for a penod of fi\ e da^'s 
We did not sphnt the ureterorectal anastomoses Penicillin and streptomjcm 
w ere given parenterallj for about six days postoperatu eW 

C\SE REPORTS 

Case I J J was a Xegro girl, bom Julj’’ 27, 1953 Preoperative excieton uro¬ 
gram at age two jears and nine mouths showed some dilatation in the lower por¬ 
tions of both ureters BTien three years old (July 24,1956) the operation descnbed 
abo\ e was performed At operation the ureteral dilation was confirmed, the left 
side being approximatelj’^ eight millimeters in diameter The postoperatu e course 
was excellent, and she was discharged in excellent condition after 12 daj's, passing 
unne from the isolated rectal segment and stool from the penneal openmg of the 
sigmoid colon In follownng this patient, narrowing of the penneal openmg of 
the sigmoid colon w as noted and was reliei ed bj"^ finger dilatation 

Six months postoperative^’^ the patient suffered an acute episode of small bow el 
obstruction and cehotomj was done on Fcbmarj’ 7, 1957 The obstraction was 
found to be due to postoperative adhesions, particularly along the mesentenc 
edge of the mobilized descending colon She recm ered promptlr following h sis 
of these adhesions and her postoperatu e course has subsequentlj been good 
Her parents state that she has control of both unne and stool and thej have 
found that when she is dressed up in hci part^ dress she remains drj of both 
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operation in 3 ^oung children since the aftercare is not a paiticularty difficult 
problem 


SURGICAL TECHMQUE 

An attempt)) as made to reduce the intestinal bacterial flora b}'^ administration 
of antimicrobial agents of the poorly absorbed t 3 T)e We preferred a four or fi\ e 
da 3 ’’ pieparation inth oral sulfathaladine Enemas weie given preoperatn^eb 
until the enema return v as clear The patient v as placed m the supine position 
unth the thighs abducted In these young children mth bladder a\stroph 3 " ve 
found that the penneal portion of the operation could be done inthout an 3 '^ other 
special position In this anomaly the entire penneum is displaced anteriorb^ and 
IS reached easib’’ General anesthesia uas used in all cases The duration of the 
operation i\as approximately four hours In the thiee 3 ’’ouiiger children a lover 
abdominal transi^erse incision v as made just abo\ e the axstrophic bladder but 
111 the adult patient a vertical incision was made in order to ai oid an area of skin 
exconation 

After entering the abdomen the ureters veie identified, isolated and freed 
from the pehuc bnm distalb^ Each ureter vas then ch\ ided, the distal end ligated 
and the pioximal end was allowed to drain freety mto the peritoneal cai ity vhile 
the lectal segment vas being prepared The rectosigmoid vas chiided at or 
slightb’’ below the level of the promontoi^'- of the sacrum between noncrushing 
(Demiis) intestinal clamps A small opening w as then made in the distal segment 
and a solution of 1 gm neom 3 ’'cm m 500 cc of salmc was used, to further cleanse 
this segment After this w e had no hesitation m remoiang the prei lousb applied 
clamp to do the ureteiorectal anastomosis through the open bowel lumen 
Mutosa-to-mucosa anastomosis was thus done woth the ureters pulled through 
small lateral incisions in the postenor wall of the rectum The ureters were pre¬ 
pared b 3 ^ cutting the end obliqueb”^ and extending the incision for a short wa 3 ' to 
furthei enlarge the circumference of the now elliptical ureteral end Ine-O 
chromic catgut suture was used to approximate the full thickness of ureteral 
wall and the rectal mucosa In geneial, a single lajer anastomosis was used, al¬ 
though on occasion a few supporting sutures were taken between the serosa of 
the rectosigmoid and the areolar tissue around the metei The proxnmal end of 
the rectum was closed using two rows of numbei foui-0 chromic catgut suture 
reinforced with a few silk sutures 

Attention was then directed towaid freeing the attachments of the descending 
colon m order that an adequate length could be brought through to the penneum 
The inferior mesenteric arteiy was isolated a short wa 3 ' from its origin from the 
aorta and a bulldog clamp w as applied here If the colon did not appeal to be¬ 
come ischemic foUowmg the apphcation of the bulldog clamp the mfenor mes¬ 
enteric arter 3 ’’ was dn ided and hgated In none of these cases was there an 3 indi¬ 
cation of ischemia after ligation and dmsion of the mfenoi mesentenc arter 3 In 
some of the cases the mfenor mesentenc lein appealed to limit mobiliti and it 
likewise was sectioned after a temporal' occlusion with the bulldog clamp 

The lateral attachments of the colon were seiered from the left lateral all- 
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wth a minimum of dlfficult^ m stool control He now reports that \vithm recent 
weeks he has been able to di«cnimnate between stool and gas in the sigmoid 
and he clamis considerable skill in control of the latter 

Case 3 Tt G was a white girl bom on Ma^ 10,1955 VThen first seen, the ad- 
nsabihtj of dnereion procedures to the colon was questioned because it seemed 
that this child had subnormal anal sphincter actn itj On follow mg this patient 
mer seieral months it seemed that the anal sphincter actmU improied some¬ 
what and she was finalh considered for the aboie procedure Kxcreton uro¬ 
gram done preoperatn el\, at age four months, show ed a normal upper unnan 
tract On September 18, 1956, at 16 months of age, she was operated upon 
according to the techmque descnbed The postoperatii e recoi erv was excel¬ 
lent and she was discharged 10 daxs following operation Postoperatneh her 
general condition has been excellent, with no chnical exidence of px elonephntis 
Because of her age (still less than two xears) it is difficult to determine if there 
IS adequate control oxer the unne and stool, hoxrexer, the mother feels that 
there has been some progress in recent attempts at toilet training Urinalysis 
done fix e months postoperatn elx discloses 0-1 white cell per high pow er field and 
the unne is grosslx clear except for mucus There is no residual unne in the rectal 
bladder The stool has been fomied or soft and agam control is difficult to deter- 
mme An excretorx urogram made two months postoperahx eh showed a normal 
upper unnarx tract Blood chenustn studies fix e months postoperatn eh show ed 
sodium 145, potassium 5^, chlonde 110, Co* 23, and nonprotem mtrogen 23 
Sexen months postoperatn eh the blood chemistnes xiere agam normal xnth 
sodium 144, potassium 4 4, chlonde 109, Co* 23, nonprotem mtrogen 18 
Case 4 S E , a white boj bom on October 20, 1954, w as noted bx his par¬ 
ents to hax e unexplamed fex ers xxhich perhaps were related to ascending unnarx 
tract infection Excretorx urogram at age of two x ears showed nuld dilatation of 
the nght ureter The parents noted constipation m the patient and a banum 
enema was stated to show a redundant colon He entered the hospital m June 
1955, at age of eight months because of the dexelopment of an mcarcerated m- 
gmual herma Abdominal exploration at this tune disclosed a gangrenous small in- 
testme which was resected A few weeks folloxnng this procedure both left and 
nght mguinal hermas were repaired through mgxunal mcisions The operation 
for unnarj dix ersion descnbed abox e was performed Xox ember 27, 1956, at the 
age of 25 months The postoperatne course was excellent, the patient bemg dis¬ 
charged fifteen daxs postoperatnel 3 passmg unne and stool from the separate 
openmgs Two weeks postoperatn elx the chenustn xalues were sodium 137, 
potassium 4 7, chlonde 109, Co* 25, nonprotem mtrogen 25 Two and one-half 
months postoperatn elx the chenustn lex els were sodium 142, potassium 4 9, 
chlonde 117, Co* 19, nonprotem mtrogen 25 When repeated agam four and 
one-half months after operation, x alues were obtained of sodium 144, potassium 
oO, chlonde 112, Co* 23, nonprotem mtrogen 22 The ax-tent of control oxer 
unne and stool is difficult to assess m this x oung patient, now two and one-half 
X ears old, but the mother feels that both unne and stool control are probablx 
present The residual unne is less than 20 cc and the unne is grosslx clear wath 
onix an occasional white blood cell seen microscopicaUx The generafcondition of 
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stool and mine for penods up to three hours Unne culture from the rectal seg¬ 
ment on Januao" H, 1957 disclosed mixed bactenal groiHh, including E coli, 
Proteus, and Streptococcus Grossly the unne is hazy inth mucus shreds, micro- 
scopicallj’’ only a few white blood cells and a few bacteria are seen 
After strenuous ci^ung w'hen seen in the clinic the patient w^as noted to have 
no residual urine in the rectal segment There has been no indication of difficulty 
in passing the stool Excretorj^ urogram done twm months postoperatively shows 
a normal upper urinarj’’ tract which actually appears improved over the pre¬ 
operative films Electrolyte studies done five months postoperatively show 
sodium 140 meq/L, potassium 4 5 meq/L, chloride 113 meq/L, C 02 18 meq/L, 
and nonprotem mtrogen 25 mg /100 ml Repeat studies done eight months post¬ 
operatively revealed chlonde 117 and C 02 19 Her general condition has been 
excellent She has had no clinical endence of pyelonephntis 

Case 5 K W was a w hite male semor in high school whose exstrophj'^ of the 
uiinary bladder had been treated by attempted closure at the age of four years 
Numerous unsuccessful attempts were made subsequent!}’' to close fistulas No 
apparent unnaiy sphincter activity w^as obsen'-ed on preoperative cystourethro- 
scopic exammation This boy w’as quite uncomfortable due to urinary drainage 
to the anterior abdominal w’all where theie was moderate excoriation of the 
skin He W’as attendmg a special school and w'earing diapers On November 4, 
1956, at age of 19 years, the previously desenbed operation was performed 
Sulfathaladme and neomycin W'ere used for preoperative bow’el preparation The 
operative position was that used for synchronous combined abdominoperineal 
resection of the rectum, and gave very excellent exposure both abdominally and 
permeally A vertical left paramedian incision W’as used m this case to avoid the 
excoiiated aiea around the fistulas Surgery w’as uneventful The postoperative 
hospital course was excellent He w’as discharged 11 days postoperatively passing 
urine and stool from the sepaiate openings He likew’ise has had mild stricture 
formation at the penneal sigmoid opening w’hich he has controlled b}’ self 
dilatation Unne culture thiee months postoperatively revealed the presence 
of Proteus and enterococcus A “rectometnc” study was done postoperatively 
and disclosed that the maximum pressure wnthin the rectal bladder w as 25 mm 
of mercury and the capacity w as 200 cc An cxcretoiy urogram made tw o months 
postoperatively showed dilatation of the lowei left ureter but a subsequent 
urogram, five months postoperatively, showed a normal upper unnai}’ tract 
Blood chemistry studies five months postoperatnely showed sodium 145, po¬ 
tassium 5 1, chlonde 111, Coi 24, nonprotem nitiogen 27 This patient’s gen¬ 
eral health prior to the operation performed here was fairly good, although 
he is verj’ thin for his body build Recentl}’ he has gained a few pounds in weight 
and his general health has been good with no climcal e\ idence of pyelonephritis 
His urine control has been excellent for which he is ver}’ grateful Residual urine 
was 5 cc The control of stool was not good for several months as he lost both 
{aimed and liquid stool without warning in spite of the fact that digital exami¬ 
nation of the sigmoid opening indicated a fairlj vigoious \oluntary sphincter 
muscle action upon this segment His control of the stool has impro\ cd a great 
deal in recent months and, although still not perfett, he is working e\cr} a\ 
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Both a minimum of difficultj'm stool control He non reports tint Bothm recent 
weeks he has been able to discnmmote betneen stool and gas m the sigmoid 
and he claims considerable skill in control of the latter 

Case S R G Bas a Bhite girl born on IMay 10, 1955 Hlien first «een, the ad- 
nsabilitj of di\ ersion procedures to the colon b as questioned because it seemed 
that this child had subnormal anal sphincter actn ity On folloB mg this patient 
over sei erol months it seemed that the anal sphincter actuatj improi ed some- 
Bhat and she Bas finallj considered for the above procedure Excretory uro¬ 
gram done preoperatiA ely, at age four months, shoBed a normal upper unnars 
tract On September 18, 1956, at 16 months of age, she vas operated upon 
according to the technique descnbed The postoperatne recoierj Bas excel¬ 
lent and she Bas discharged 10 dajs folloBang operation Postoperatnel\ her 
general condition has been excellent, Bath no clinical e\idence of pyelonephritis 
Because of her age (still less than tno years) it is difficult to determine if there 
is adequate control oier the unne and stool, hoBever, the mother feels that 
there has been some progress in recent attempts at toilet training TJnnalysis 
done fix e months postoperatn ely discloses 0-1 b hite cell per high pon er field and 
the urme is grossly clear except for mucus There is no residual urine m the rectal 
bladder The stool has been formed or soft and again control is difficult to deter- 
nune An excretory urogram made tBo months postopentix ely shoxxed a normal 
upper urinary tract Blood chennstry studies fix e months postoperatn ely shoved 
sodium 145, potassium 5 2, chloride 110, Coj 23, and nonprotein nitrogen 23 
Sexen months postoperatn ely the blood chemistnes xxere again normal xnth 
sodium 144, potassium 44, chlonde 109, Coi 23, nonprotein nitrogen 18 
Case 4 S E , a xihite boy bom on October 20, 1954, xvas noted by his pai- 
ents to have unexplained fex ers xxhich perhaps xxere related to ascending urinarx 
tract infection Excretory^ urogram at age of tB o y ears shoB ed mild dilatation of 
the nght ureter The parents noted constipation m the patient and a banum 
enema xvas stated to shoB a redundant colon He entered the hospital in June 
1955, at age of eight mouths because of the dex elopment of an incarcerated in- 
gmnal hernia Abdonunal exploration at this time disclosed a gangrenous small in¬ 
testine B hich xvas resected A fexv xveeks folloxvmg this procedure both left and 
right mgumal hennas Bere repaired through uigumal incisions The operation 
for unnary' dix ersion descnbed above xvas performed Nox ember 27, 1956, at the 
age of 25 months The postoperatn e course xvas excellent, the patient being dis¬ 
charged fifteen day s postoperatn ely passing unne and stool from the separate 
openmgs Txvo xveeks postoperatn elx the chemistry xalues B-ere sodium 137, 
potassium 4 7, chlonde 109, Co. 25, nonprotein mtrogen 25 Tbo and one-half 
months postoperatively the chemistry^ lex'els xx ere sodium 142, potassium 4 9, 
chlonde Hi, Co. 19, nonprotem nitrogen 25 When repeated again four and 
one-half months after operation, x'^alues xvere obtamed of sodium 144, potassium 
5 0, chlonde 112, Co. 23, nonprotem nitrogen 22 The extent of control oxer 
unne and stool is difficult to assess m this y oung patient, noB tv-o and one-half 
xears old, but the mother feels that both unne and stool control are probabh 
present The residual unne is le«s than 20 cc and the unne is grossly clear Bith 
only an occasional xvhite blood cell seen microscop,eallx The general condition of 
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this patient has been most excellent The mother states that he has been con¬ 
siderably improved compared to his preoperative status He has had no further 
unexplamed elevation of temperature 

DISCUSSION 

In all of the cases this opeiation has resulted m a satisfactoi;) unnary resen oir 
under sphmctei control This has been accomphshed vithout senous deletenous 
effects on the upper iiimarj’' tract m any case These findings are in accord vith 
those of practicallj’- all authors nho haxe previously reported the use of the 
isolated rectum as a unnary resenmir, when the procedure has been done as a 
pnmai^'- proceduie mth a previously normal upper urmary tract High pres- 
suies do not develop in the isolated rectal bladder as they do m the normal rectum 
as a result of peristaltic vaves or of defecation efforts Pressure studies of such 
rectal bladdere done by Snuth and Hmman and PauU and Hodges ha\ e brought 
out this point of relatn'^elv low pressure m the rectum when used as a unnary 
resenroir This helps explain wh}’’ no kidne 3 '’ damage is reported bj'’ the authors 
using this procedure There has been no instance of pj'^elonephntis in anj'' of our 
cases, and this too is in accord with the experience of others The urine in our 
cases has not been sterile but the cell counts are low and anj’’ mfection present 
has not seemed to involve the kidne 3 's but rather to remain localized in the lower 
tract 

None of our patients has had S 3 'hiptoms of electro^de imbalance There has 
been no auorexia or au 3 ’’ other premomtoi 3 ’' S 3 'mptom of acidosis However, in 
two cases, electrol 3 ’’te determinations have shown moderate vnnation from 
1101 nial on one or more deteimmations following surgery In these patients, there 
hai e been found chlonde levels of 117 meq/L with CO- levels of 19 meq/L At 
the time of these findings, the patients w ere m apparent perfect health and w ere 
feeling well In one case, these values, two months later, were chloride, 112 
iiiEq and CO- 23 niEq , but ui the second case, they hai'e not returned entireb’^ 
to noimal We will continue to watch the electrol 3 de levels in these patients We 
do not anticipate serious clinical effects since the area of bow^el mucosa exposed 
to the urine is so much smaller than that in conventioml ureterosigmoidostom 3 " 
into the intact bowel It has been definitel 3 '^ shown that some electrobde reab- 
sorption does occur from the isolatod rectal bladder (Bo 3 ree 1951, Parsons and 
associates 1952) The good kidne 3 ’- function which this procedure permits will 
help offset the reabsorption that occurs and we hope that it will preient an 3 ^ 
serious consequences Dr Cree\ y’s expenence with isolation of the rectum some 
time aftei uieterosigmoidostom 3 ’^ is not a directl 3 comparable situation, but it, 
too, affirms the fact that there is significant reabsorption from the distal colon 
and rectum Although the rectum ma 3 '' reabsorb less actn eh than the higher 
poitions of the bowel, such as the ileum, still the urine is held in contact with the 
icctnl wall foi a matter of hours as compaied to uietero-ileostom 3 in which 
cmptvmg IS usuall 3 quite rapid 

The control of the stool has been difficult to determine m the three 3 nunger 
patients of oui group The bowel mmements arc penodic in the children at in- 
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ten als of one to se\ era! times a day Howei er, because of the age of the children, 
It cannot be said at this time that these are entirely ^ oluntarj The one older 
patient of this group has had a delay of several months m secunng satisfactorj 
control of stool and gas His early difficulty seemed to be due more to mcom- 
plete sensation of stool or gas being present in the terminal sigmoid rather than 
due to a defect of ^ oluntarj- muscle strength Perhaps a new sj-stem of co-ordina¬ 
tion must be set up to insure adequate sustained external sphincter tone after 
this operation 

Difficulties with stool control ha\ e not been mentioned in the reports of others 
using this procedure The fact is that onlj the external sphmcter is workmg on 
the bon el segment containing stool The internal rectal sphmcter is an intrmsic 
part of the rectal uall and does not act on the sigmoid colostomj after the pro¬ 
cedure described here The operation described bj Heitz-Boj er and Hoi elacque 
was designed to make u'e of the mtemal as well as the external sphincter but its 
use has not been reported recentlj 


STFUMARV 

Pour patients mth exstrophj of the bladder hai e been operated upon bj a 
method ongmaUj used bi Gersuny m 1895 The early (mne to six months) func¬ 
tional results hai e been quite encouragmg Harmful effects on the upper urmai^ 
tract hai e not been noted hliid subchmcal acidosis has been found bj blood 
cheimstn studies m two cases This effect will be followed closeh for proper 
e\ aluation of the use of this procedure in j oung children 
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ILEOCYSTOPLASTY FOR BLADDER ENLARGEMENT 

LOUIS M OE.R, 1\ULES AY THOMLEY and J4i\IES L CAIUPBELL 

A C3-year-old white man first consulted an urologist elsewhere in March 1948, 
complainmg of frequencj^ and urgency of urmation of about six j’^ears’ duration 
wnth marked exacerbation a few' days befoie examination On the mitial examina¬ 
tion the prostate w as said to be someivhat enlarged and w'as considered benign 
He was placed on catheter diamage and received pemcillm Subsequent c 3 'stos- 
copy six days later revealed an acutely inflamed mucosa with moderate iiitia- 
urethral protrusion of the lateial lobes of the pi estate The bladder was said 
to be markedlj' contracted, the true capacity, how ever, w'as miLnown Eight 
dsys later the patient stated that tubercle bacilh w ere found in his unne A 
transurethral prostatic resection was later perfoimed The remoied prostatic 
tissue was lepoi'ted as negative for endence of tuberculous imohemeiit For 
the next three years the patient had intermittent return of s 3 Tnptoms and w as 
treated with streptomycin, Chloromycetin and sulam 3 'd at different times with 
some relief, but upon cessation of therapy his symptoms returned The bladder 
capacit 3 ’’ on June 15, 1951 was said to be 7^^ ounces and at this time he was 
free of pam and subjective symptoms 

The patient came under our observation m June 1956 He was complaining 
of marked frequency, burmng and great urgenc 3 ' of urination, both day and 
night, and a feehng of weight in the suprapubic region, especiall 3 ' when tying 
dowm With this present attack of frequency theie w’as consideiable nausea for 
the first time since 1951 He stated that he undenvent a left nephrectomy in 1915 
foi a football mjury m 1913 An intravenous urogram rei'ealed a noimal right 
upper tract and a small bladder C 3 'Stoscop 3 ’' under local anesthesia revealed an 
extremely sensitive bladder wnth a residual of 1 ounce and a prelimmar 3 ' diag¬ 
nosis of mterstitial cystitis was made The prostate was of noimal size and con 
sistency and felt benign on rectal examination 

On July 8, 1956 the patient was admitted to the hospital where investigation 
revealed essentialty normal unne with an occasional w'hite blood cell, normal 
blood studies and a roentgenogram of the chest revealed calcifications in the right 
apex which w ere mterpreted as healed tuberculosis On Jul 3 ' 9, 1956 a C 3 stoscop 3 ' 
under spmal anesthesia revealed the bladdei mucosa to be t 3 qiical of interstitial 
C 3 'stitis The bladder could not be dilated to contain more than 100 cc fluid 
Two small nonretention diverticula w'cre noted m the posterolateral aspect 
of the bladder The lateral piostatic lobes were slightly enlarged A culture of 
the unne from the bladder and nght kidne 3 '' was positive for Pseudomonas 
aerugmosa, which was found to be sensitive to polimyxin Ho acid fast organ¬ 
isms could be demonstrated 

The decision w as made to attempt to relieve the patient’s veo' sev ere urinary 
distress by enlarging the bladder capacity by ileoc 3 'stoplasty On Jub 23, 19o6 
the abdomen was opened through a nght lower paramedian incision A segment 

Read at annual meeting of the American Association of Gciiito Unnan Surgeons Hot 
Springs, Va , ^Ia^ 1-3 1957 
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of terminal ileum measuring appro-omateh 18 cm m length rvas isolated 
dixnded from the remammg bowel, as was the attached mesenterv down to the 
base, and then closed mth a Parker-Iverr stitch reinforced mth mterrupted Xo 
4-0 silk sutures The small bowel was then reanastomosed mth a two la^e^ 
closed anastomosis The bladder n as then identified and found to present a \ erv^ 
small surface The pentoneum o\er the midportton of the bladder was sutured 
to the postenor wall of the isolated segment A tn o la\ er contmuous anastomosis 
w as then made betn een the bladder wall and the segment of ileum on its anti- 
mesentenc border The openmg betneen the bladder and ileum uas made ap- 
pro-omateh 4 cm m length The defect in the mesenten* left bv the remoi ed 
segment nas closed to preient henuation The lower abdomen was drained 
through a stab wound A No 22 Folei catheter was placed m the bladder 

His postoperatii e course was generallv len' satisfacton* There was rmnimal 
dramage from the wound and on the sei enth dai aU sutures and the dram were 
removed On the sixteenth dai the urethral catheter u as remoi ed and bi the 
nmeteenth dav the patient nas loiding comfortabli and without difficult!, 
retaming unne up to two hours 

On his first postoperatii e visit to the office he reported the mtenal between 
loidmg to be as long as fiie hours with noctuna of two to three times The 
residual was 2 ounces 

On September 10, 1956 a cistogram reiealed a saccular ti^pe defect filled 
with contrast medium aboi e the bladder and extending toward the nght On 
September 24,1956 he nas agam seen and at that tmiethe unne contamed 10-15 
white blood cells the patient had no complamts a Xo 24 sound passed 
mth ease and the residual bladder unne was 2H ounces On December 3, 1956 
he had noctuna one tune and a residual of 3 ounces On Februarv 7, 1957 a 
ci'stogram revealed the deal attachment to hai e increased m size and it appeared 
m the shape of a sausage On March 27, 1957 the patient stated he voided only 
once at mght, wa« extremeli happv mth the result The cistogram (fig 1,.4) 
showed good filhng of the bladder and partial filhng of the ileal anastomosis A 
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\oiding C 3 Stograni (fig 1, B) shoued retention of a considerable amount of the 
injected matenal and the residual urme ^\as 6 ounces on Apnl 1, 1957 


HISTORICAL VOTES 

The first operation (ileocj stoplasty) uas performed bj \on iVIikuIicz m 1898 
Shoemaker,* m 1909, inth the idea in mmd of putting a tuberculous bladder at 
rest, implanted the sole remaining ureter m a loop of ileum, the loner end of 
nhich nas brought out thiough the abdominal nail When the bladder nas 
healed, the ileum ivas detached from the abdominal wall and anastomosed to 
the bladder During the next tnent} j'ears numerous reports of cases appeared 
m the Spamsh, French, Belgian and British literatuie, nhere some portion of 
the alimentarj'^ tract nas jomed to the bladder Segments of the ileum, nith 
one end closed or both ends closed, and segments of the colon and cecum nere 
anastomosed to the bladder in lanous najs and fashions Scheele in 1941, 
anastomosed the center of an isolated loop of ileum to the bladdei and then 
joined the ends of the loop together, producing nhat came to be knomi as a 
nngplasliJ 

Comelaire, in 1950, nas actuall^”^ the first to adiocate ileocjstoplasti as a 
suitable procedure for enlargmg the healed tuberculous bladder 

Jacobs^ made a flat patch of the ileal segment bj”^ dniding the graft and then 
anastomosmg one to the other (fig 2) This flat patch nas then anastomosed 
to the sagittall 3 ^ opened bladdei, the idea being to maintain the enlarged bladder 
m the form of a sphere Jacobs states that “the use of the terminal ileum to in¬ 
crease the capacit 3 ^ of contracted bladder is feasible and appears to be a reason¬ 
able procedure nhen consenatne measures fail to improie capaciti The op¬ 
timum technique, howei er, has not as 3 ’’et been determined and the operation is 
not mthout its hazards ” 


■ Shoemaker (1909) quoted bj Hinman, F and Wejrauch, H "M 
Genito Unn Surg , 29 15,1936 ^ ,n- innc 

* Jacobs, Arthur IIeoc\ stoplasti Glascoir Med J 36 130-139 1J55 
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P\Tah and Raper,* in 1955, carefulK renewed the hterature, reciting three 
cases and described the i anous surgical methods emploj ed 

In Cibert’s* article regarding anatomic and ph 3 siopathologic factors mflueiicmg 
technique and indications of ileocjstoplastj, he mentions that the detrusor, 
mstead of forming an extensible cupola abo\e the tngone, has become a rigid 
ceiling There the lesical canti is composed almost entirelj of the tngone 
In'dead of anastomosmg the i‘-olated ileal loop to a smiple linear openmg in the 
bladder dome, a prelmnnarc resection of the remaining detrusor is performed, 
therebi ai oidmg the most diseased portion of the bladder m order to prei ent 
retraction of the lumen of the anastomosis rieoc\stoplast\ appears to rei erse the 
threat of renal destruction due to mcreased mtra\ esical and mtraureteral pres¬ 
sure, bi di\ ertmg the increased tension to the intestinal graft 

COAIMEVr 

Ileoci stoplasti is a surgical procedure of major proportions The act of unna- 
tion IS likeh to be somewhat abnormal dunug the first n eeks after operation and 
interrupted i oidmg mipulses are not unusual A sensation of fullness m the lower 
abdomen mac be present Some surgeons clami that manual pressiue aboi e the 
pubes mar assist m emptinng the bladder 

TVhat IS actuallj accomplished b\ the operation is to produce an artificial 
dll erticulura i\ hich allow s for greater bladder capaciti This ti pe of dii erticulum 
does differ from the so-called acqmred or true dii erticulum m that the deal loop 
addition does haie modest contractde powers, possible assistmg m emptnng 
the bladder It also differs m that it has amde stoma into the bladder, which 
makes for better emptnng of the sac The fact remams, honei er that the addi¬ 
tion of the dll erticulum does mean the creation of residual unne, of greater or 
lesser degree, the consequences of which would appear to be no different from a 
residuum created b\ ani other means In the patient here discu‘;sed the residual 
unne has been mcreasing since the time of operation from two to seten ounces, 
and It IS quite possible that the residuum mat m time increase due to the positn e 
pressure exerted h\ the filled bladder upon the walls of the loop Little mention 
IS made of this sequella m the hterature 

Consideration must also be gu ento the quahti of the unne after ileoct stoplastt 
as mucus, secreted b\ the loop mucosa, maj occur m such degree as to cause 
anno\ ance Such ha*; not been a problem m our patient 

It has recenth been showm m anmial ex-penmentation b\ Shoemaker^ and his 
group that if the mucosa is remot ed from the ileal loop the problem of mucus 
m the unne will be ehminated The use of a seromuscular ileal graft to the bladder 
of anmials, as desenbed b\ Shoemaker, maA stimulate its use m the human 
As to how much such a graft can increase the size of the small contracted bladder 


* ^ ^ Some uses of an isolated loop of ileum in gemto unnan 

surgeiA Bnt J Surg 42 337 1955 

‘Cibert J Durand L Foret J R and Solar \ Small bladder m unnarMuberculo 
pTastV'j°d urol^* ‘echmc and indications of ileocisto 

* drotzinger P J Shoemaker AS C, Ulin V W Manicci H D and Alartin W L 

bLddeT Xnn"su.^‘"^"lTo^ -instruction of the 
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IS debatable, as the postenor surface of such a bladder offers not too great an 
area for a large sized patch considenng that it is much moie hazardous to 
anastomose a single laj^er of the ileum to the bladder w all than the two layers 
as IS the case ^ith the ileal loop Failure of the anastomosis n-ill result m leakage 
of unne and possible fatahty to the patient 
Ileocystoplast}^ is a procedure which offers great possibilities for the rehef of 
the suffenng associated iiuth a contracted bladder, -n here all other consen^ative 
procedures have faded 

ISOO Kuhl Ave , Orlando, Fla 
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ELECTROLYTE ABSORPTION EROAI EOWLS CLOACA 
RESISTANCE TO HYPERCHLOREMIC ACIDOSIS 

HENRY M WEYR4LCH a.\d SAME EL I ROLAXD 

From the Departmmt of Surgery, Dirision of Vrohov Stanford I nirersity School of Medicine, 

San Francitco to, Cahf 

Although there has been e\-tensi\ e in\ estigation of reabsorptn e acidosis after 
operatn e dn ersion of the unne to the bowel, httle attention has been directed to 
those factors which pre\ ent the dei elopment of this condition in animals with a 
cloaca '■ Since an additional approach might help to elucidate this postoperatn e 
coniphcatiou, we hai e made studies of the absorption of electrolides from the 
fowl’s cloaca, and compared them with smiilar obsenations on the rectosigmoid 
of dogs and humans 


EXPERIMEXTin METHOD 


Ill our experiments mth cloacal absorption Rhode Island Red hens n eighmg 
2 2 to 3 4 kg were used * lYith the birds under ether anesthesia 10 ml of the 
test solutions nas mjected mto the cloaca Badioactii e sodium or lodinej sen ed 
as tracer elements and 0 5 ml of 0 S per cent solution of mdigo carmine was added 
to each mstiUation Escape of fluid was preiented bv closmg the anus with a 
purse-strmg suture Colormg the flmd with mdigo carmme sen ed two purposes— 
It facihtated detection of the shghtest leakage and at autopsi* it rei ealed the 
leiels reached b\ the instilled solution m the cloaca, onduct, ureters and colon 
b\ staimng of mucosal surfaces 

The rate and amount of absorption of electroljdes m the circulatmg blood were 
detemuned b\ measurmg the uptake m 1 ml samples of blood withdrawn from 
the jugular i em at mten als of from fii e to thirti minutes for four or fii e hours 
after instdlation At this tune autopsi was performed Obsenations were 
made of the extent of local distnbution of the flmd as shown bi mucosal stamuig 
In sei eral animals the flmd remammg m the cloaca was tested for residual radio- 
actinti In all the animals m which I*" was used, the thxToid was remoi ed and 
its content of radioactii e material was measured 

The amount of isotope m the blood samples and the thxTOid gland was meas¬ 
ured with a Tracerlab scmtdlation counter By comparison with a standard 
solution the counts per mmute were comerted mto microcunes of isotope The 


Read at annual meeting of the txnencan -ts'ociation of Gemto-TJnnarv Surgeon? Hot 
Spn^- t a Mat 1-3 1957 

‘ Wea-rauch Ef M and Hinmsn F -Vn experimental studa of uretero intestinal im¬ 
plantation Ill ine significance of ureterocloacal re implantation m the chicken Surg 
Gxnee A. Obst 70 LO-ITT 1940 ’ 

B\ making blood serum determinations of chloride and creatimne in set eral hen- we 
found that the normal talu^ in the fowl coincide with those m the human The chlonde in 
the he^ ranged from SS to 111 meq/L , and the creatinine from 0 3 to 1 4 mg per cent 

° iodine from the gastro intestinal tract, their diffusion (ex¬ 
cept m the thv^id glandl and excretion are similar = ' 

^ "f stupes on the gastro-mtestmal absorption of drug- U 

The ab-orption of sodium iodine J Pharmacol , 3 3S7-121 1912 ^ ^ 
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amount m the total circulatmg blood nas calculated by using 7 3 per cent of the 
animal s total n eight as the weight of the total blood volume * 

Total transcloacal absorption was determmed by addmg the amount of isotope 
m the circulatmg blood to that m the extravascular tissue spaces, and to that 
contamed m the thyroid in the lodme experiments f 

Senes 1 In an mitial senes of 20 hens absorption of iodine and chlorine in 
vanous concentrations of fluid was observed The following solutions, each con- 
tammg 250 microcmies of isotope, i\ere instilled in the cloaca of four groups of 
five hens each 

A) m a hypotomc solution (less than 0 1 per cent) of Nal yielded a mean 
of 7 5 per cent absorbed (fig 1, A) 

B) in an isotonic solution (0 9 per cent) of Nal yielded a mean of 5 6 per 
cent absorbed (fig 1, B) In one of the hens 92 per cent of residual isotope was 
recovered from the cloaca 

C) I*** m a hypertomc solution (2 per cent) of Nal yielded a mean of 6 7 per 
cent absorbed (fig 1, C) 

D) Na^'* m an isotomc solution (0 9 per cent) of NaCl yielded a mean of 10 7 
per cent absorbed (fig 1, D) In tw'o hens 91 and 88 per cent of residual isotope 
w as recovered from the cloaca 

Figure 2, A demonstrates the mean absorption of all electrolytes placed in the 
cloaca in vanous earners The absorption rates, rangmg from 5 6 per cent to 10 7 
per cent, show ed little difiPerence betw'een the various concentrations of fluid 

As concerns the rate of absorption, within five rmnutes after instilling the 
isotope there w^ere measurable amounts of radioactmty m the blood obtained 
from the jugular vem In most of the birds, maximum absorption was reached 
one and one-half to two and one-half hours after cloacal instillation Thereafter 
the blood levels remamed nearly constant Apparently by this time equihbnum 


* This percentage was arrived at bj calculating the blood volume in four hens using the 
dilution method of radioactive lodinated serum albumin This percentage closely coincides 
with values previouslj reported for chickens by d 3 'e dilution and diphthena antito\oid 
methods 

t It can be assumed that the chicken has sodium and chlonde (iodine) spaces similar to 
that in the dog, or human, where they have been careful!} studied and found to appro\i 
mate 28 per cent of the total bodj mass * i Given the isotope content in the circulating 
blood, the blood being 7 3 per cent of the chicken’s bodj weight, appro\imately four timM 
this amount is the total tissue space content of sodium Similarlj four times the blood 
amount plus the thj'roid content would be the total tissue space for iodine It is confirma¬ 
tory that in the three hens in which residual isotope was measured in the cloaca at the 
termination of the e\penment, 88 per cent, 91 per cent, and 92 per cent of the isotope was 
found unabsorbed ... 

>Enckson,J R , McCormick, J B and Seed, L An improved method for the detemina 
tion of blood volume using radio active lodinated human serum albumen Science, 118 595- 


696 1953 

‘Pino, J A , Weiss, H S , Strukie, P O and De Falco, R J Blood i olume determina 
tions in the fowl using diphthena antitoxoid Proc Ninth World's Poul Cong ,3 IONIUM 
‘ Newell, G W and Shaflfner, C S Blood volume determinations in chickens 1 ouit 
Sci 29 78-87 1950 

‘Winkler, A W , Elkington, J R and Eisenraan, A J Companson of sulfocianoto 
wuth radio active chloride and sodium in the measurement of extracellular fluid Am J 


Q^’ble! /^L~alfd RoLrtson, J S Volume of distribution of radio 
dogs comparison with sodium bromide, and insulin spores Am J Ph\siol,m b5J-0Ui, 


1952 
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Fig 1 A, amounts of I‘“ in h^•potonlc solution absorbed from cloaca of five hens B, 
amounts of I'*' m isotomc solution absorbed from cloaca of five hens Note large amount of 
residual isotope recovered from cloaca of second hen C, amounts of I‘” in hj-pertonic 
solution absorbed from cloaca of five hens D, amounts of Na * in isotonic solution absorbed 
from cloaca of five hens Note large amounts of residual isotope recovered from cloaca of 
two hens 




ABSORrnON TIMt IH CLOACA fHf*-) 
(Ijetente Carrier) 


Fig 2 ^.companson of meim absorption of four isotope solutions from cloaca B 

para me r ates abs o^rption of I'” and Na« from cloaca of fowl _•_«_^ 


com- 
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amount m the total circulatmg blood was calculated bj^ usmg 7 3 per cent of the 
animal s total n eight as the weight of the total blood volume * 

Total transcloacal absorption was detenmned by addmg the amount of isotope 
in the circulatmg blood to that m the extravascular tissue spaces, and to that 
contamed m the thyroid in the lodme experiments f 

Senes 7 In an mitial senes of 20 hens absorption of lodme and chlorine in 
vanous concentrations of flmd nas observed The following solutions, each con- 
taming 250 microcuries of isotope, n ere instdled m the cloaca of four groups of 
five hens each 

A) 11’* m a hypotomc solution (less than 0 1 per cent) of Nal yielded a mean 
of 7 5 per cent absorbed (fig 1, A) 

B) 11“ m an isotomc solution (0 9 per cent) of ISTal yielded a mean of 5 6 per 
cent absorbed (fig 1, B) In one of the hens 92 per cent of residual isotope nas 
recovered from the cloaca 

C) 11“ in a hjTiertomc solution (2 per cent) of Nal yielded a mean of 6 7 per 
cent absorbed (fig 1, C) 

D) Na®i m an isotomc solution (0 9 per cent) of NaCl yielded a mean of 10 7 
per cent absorbed (fig 1, Z)) In two hens 91 and 88 per cent of residual isotope 
vas recovered from the cloaca 

Figure 2, A demonstrates the mean absorption of all electrolytes placed m the 
cloaca m vanous carriers The absorption rates, rangmg from 5 6 per cent to 10 7 
per cent, showed httle difference betn een the various concentrations of fluid 

As concerns the rate of absorption, vithin five mmutes after instilling the 
isotope there were measurable amounts of radioactmty in the blood obtained 
from the jugular vem In most of the birds, maximum absorption was reached 
one and one-half to tno and one-half hours after cloacal mstillation Thereafter 
the blood levels remained nearly constant Apparently by this tune equihbrium 


* This percentage vas arnved at bj calculating the blood volume m four hens using the 
dilution method of radioactive lodinated serum albumin This percentage closelj coincides 
with values prenouslj reported for chickens by dje dilution and diphtheria antito\oid 
methods 

t It can be assumed that the chicken has sodium and chloride (iodine) spaces similar to 
that in the dog, or human, where they have been carefull} studied and found to appro\i 
mate 28 per cent of the total bod} mass ‘ ’ Given the isotope content in the circulating 
blood, the blood being 7 3 per cent of the chicken’s body weight, approximately four times 
this amount is the total tissue space content of sodium Similarlj four times the blood 
amount plus the thjT-oid content would be the total tissue space for iodine It is confirma- 
torj that in the three hens m which residual isotope was measured in the cloaca at the 
termination of the expenment, 88 per cent, 91 per cent, and 92 per cent of the isotope was 
found unabsorbed 

* Enckson, J R , McCormick, J B and Seed, L An improved method for the detemin^ 
tion of blood volume using radio active lodinated human serum albumen Science, 118 595- 


696, 1953 ^ j . 

< Pino, J 4 , Weiss, H S , Strukie, P O and De FalcoMl J Blood volume determma 
tions in the fowl using diphtheria antitoxoid Proc Ninth World’s Poul Cong, 3 102 1951 
‘Newell, G W and Shaffner, C S Blood v olume determinations in chickens Poult 

W?nklei**A^^W , Elkington, J R and Eisenman, A J Companson of suifocianote 
with radio-active chlonde and sodium m the measurement of extracellular fluid Am J 

G^’ble!/^^a^d^^ert8on, J S Volume of distribution of radio 
dogs companson vnth sodiiun bromide, and insulin spores Am J Phvsiol bov-oo/. 
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(Ureters Obstructed) 

Fio 3 Amount of in isotonic solution absorbed from cloaca of ei\ hens with ureters 
completely obstructed 



Fig 4 A, amount of I“‘ in isotonic solution and chicken urine absorbed from recto 
sigmoid of two dogs B, amount of I**' in isotonic solution absorbed from rectosigmoid of 
four dogs 

u as established betw een cloacal absorption, tissue space distribution, and urinarj'- 
excretion of the tagged electroljite back into the sealed cloaca By this tune, too, 
in the I”‘ experiments, saturation of the thjTOid uith the iodide ion was ap¬ 
parently complete The rate of absorption of chlorine and lodnie in the two 
isotomc groups is shorni m figure 2, B It mil be noted that the cui ve of absorp¬ 
tion of these tu o electrolytes is sunilar 

Senes 2 A second senes of expenments was perfoimed to rule out the possi- 
bihty that foUomng absorption the hen rapidly excretes electrobhes back into 
the cloaca Such a phenomenon w ould mask greatei absorption rates than those 

mdicated bj’- the prenous expenments 

In SLX hens both uretei’s u eie ligated and dmded to prei eiit unne from entering 
the cloaca dunng the absorption studies Follomng this procedure cloacal 
absoiption of I”' in isotonic Kal earner uas determined, as in senes 1 Figure 3 
show s the results m these animals 

Senes 3 In contrast to the lou absorptive capacity of the cloaca sliomi m 
these studies, prenous experiments Imie shomi that almost all sodium and 
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Fic 5 Amount of I'*' in isotonic solution absorbed from rectosigmoid of four human 
subjects 


lodmeare absorbed from the rectosigmoid of dogs Rosenberg^ demonstrated this 
m animals both with normal electrolvte balance and with hYperchloremic 
acidosis ^Maximal blood let els of tagged electroljdes were attamed three to four 
hours after rectal uistiUation Thereafter less than 10 per cent could be recoi ered 
from the stool In order to correlate this work under smnlar experimental con¬ 
ditions, n e made additional studies m dogs In tn o dogs, chicken urme was added 
to an electroljde solution placed m the rectosigmoid This was done to ascertam 
whether bird’s urme might contain a substance which inhibits electroh'te absorp¬ 
tion In these anmials weighmg 7 8 and 8 4 kg , one nulhcune of I*”^ m 100 ml of 
isotomc Nal was mixed with 8 5 ml of chicken urme obtamed bj ureteral 
catheterization and placed mto the rectosigmoid The anal oniice was occluded 
bi suture, and urme and blood specimens collected at mten als of 15 mmutes for 
four hours Figure 4, -4 shows the high amounts of lodme absorbed 

Senes 4 In an additional four dogs (weighmg 7 3, 5 4, 6 4, and 6 3 kg ) the 
experiment performed m senes 3 was repeated without the addition of chicken 
urme to the test solution The total absorption of the rectaUj placed isotope is 
shown m figure 4, B It is not significantlj different from that m the anmials m 
which chicken urme was added 

Senes 5 Finallj, for purposes of comparison determmations were made of 
electroljTe absorption from the rectosigmoid of four human subjects One hour 
after a cleansing salme enema, 100 ml of isotomc ISTal contammg 300 to 358 
microcunes of I*” was instilled 12 cm from the anal orifice as a retention solu¬ 
tion Urme and blood were collected eierv 30 mmutes for four hours At the con¬ 
clusion of the studi, radioactmtj of the thyroid and rectosigmoid regions was 
measured Figure 5 mdicates almost complete total absorption of lodme m the 
four patients 


'Rosenberg M L The phisiolog\ of h\T}ercbloremic acidn-.- 
So^ «“bsorpUon xnth radio active ..otopll J Tr^®V"o°M^ 
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By measuimg ovei the rectosigmoid mth the scintillation counter in the first 
tuo patients, amounts of radiation above the levels elseuhere m the body 
(except over the thjuoid) rvere found to be neghgible In the remaimng two 
patients, examination of feces obtained by enema show ed less than 2 per cent and 
3 per cent of the isotope m the lectosigmoid at the conclusion of the study 


ANCILLARA OBSERVATIONS 


In addition to studies of electrolyte reabsorption, other factors which might 
prevent reabsoiptive acidosis m the fowl were ini’-estigated 
Rate of cloacal emptijing Hens remain erect w hether aw ake or asleep, and empty 
their cloacas four oi five times an houi, mght and da}’^ Since our experiments were 
conducted wnth fluid retained in the cloaca for up to five hours, frequent cloacal 
emptjrmg is obAuously not a factor in preventing reabsorptive acidosis 

Cloacal reflux-')esishng factors in the fowl To studj’^ leflux 40 ml of a thui 
banum mixture was intioduced into the cloaca of sl\ hens and the anal orifice 
sealed wnth a purse-stimg suture Fluoroscopj'^ levealed the presence of mucosal 
folds at the intestinal-cloacal junction (fig 6) These folds, called Houston’s 
valves, demonstiated 95 pei cent competenc}' even when the cloaca was over- 
distended at 40 cm of pressui e, far above normal cloacal pressures 
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Fig 7 Absorption of isotopes related to surface area exposed (mean of all experiments) 

In all the electrolyte evpeiiments in chickens, exanunation of the mucosa for 
staining inth indigo carmine show ed that the test solution never reached higher 
than 10 cm abot e the anus and that there was no reflux either into the onduct 
or ureters 

Surface area exposed In attemptmg to correlate the quantity of electroljde 
absorbed m man and the fowl m relation to bowel surface exposed, the compan- 
sons shown in figure 7 w ere made The isotopes represent the mean of all expen- 
ments 

The bow el area exposed to the electrolyte solution m man w as estmiated by 
placing the same quantitj' of thin colloidal barium rectaUy and obsen mg on x- 
ra 3 'S the distance this mixture diffused oi er a penod of four hours Although the 
spread is not identical to that of isotope-labelled solution, this distance and 
estimates of bow el diameter w ere used to obtain a rough estimate of the area of 
bowel surface exposed 

The calculations mdicate that the volume of isotope solution (100 ml) in¬ 
stilled m man exposed approximately comparable mucosal areas as the smaller 
amount (10 ml) mstiUed m the fowl 

Apparently factors other than surface area account for the resistance of the 
mucosa of the cloaca w hich keeps absorption at such low lei els In discussmg the 
problem of reabsorptne acidosis in man after ureteromtestinal anastomosis 
Creexj',® Bovce,'“ and others” have emphasized the need for transplanting 
the ureters to the distal part of the colon Although there is reflux regardless of 
site this facilitates fiequent bowel ecacuation, decreasing the time urine is m 
contact with the bowel mucosa 

Earh in\ estigators of poultry phi-^siologj' bebe\ ed that the cloaca reabsorbed 
considerable amomits of water from the urine “ The results of more recent and 
comprehensne experiments mdicate, howexer, that while some water is re¬ 
absorbed It IX 111 insignificant amounts ” 


Urop7r'\9(t20? 1953™'’ "P”" “hsorption after uretero^.gmoidostorai J 

Jewett H J Eretero intestinal anastomosis in two stalled for caneer nf 11,0 

reification of original technique and report of thirti three cases J Urol , 62 

Hester H R Essex H E and XIanii, P C Secretion or,no n. i, , 

Phisiol 128 592-602. mo ^ret'onsil urine in the chicken \m J 

“Hart W M and Essex H E Water metaLoIiam of ii.o ou.-i 
to the role of the cloaca \ni J Phjsiol , 136 657-68S, 1912 special reference 
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Fig 8 Companson of isotope absorption in man, dog, and fonl 
SiranZAJRT AiVD CONCLUSIONS 

It has been interesting to verify the assumption that unne is contained in the 
cloaca luthout disturbance of electrol 3 ’te balance Apparentl}’’ the problem is a 
simple one The cloaca, with histologic resemblance to the large intestine, has 
moie neail}'' the physiologic chaiactenstics of a ulmar}' bladder (fig 8) In 
contiast to the lectosigmoid which absorbs almost all sodium and iodine the 
cloaca absorbs haidlj’- an}’- 

To eliminate the possibilit}' that frequent empt 3 nng would minimize absorp¬ 
tion from the cloaca, the anus was sealed duiing oui e\peiiments—carried out for 
a sufficient period of tmie for equihbnum to be i eached betw een the fluids of the 
cloaca, the circulating blood, and tissue spaces 

Appaientl 3 ^ the unne of the biid contains no constituent, such as an enz 3 ’me, 
which prevents its absorption Addition of bird’s unne to solutions placed in 
the rectosigmoid of dogs exerted no deterrent effect upon its absorption Xor did 
van,nng the concentration of the instilled solutions exert any discernible effect 
Fmally, the area of exposed mucous membrane is no significant factor Com- 
panson shows that the lelationships of the surface area to the fluid content 
paiallel each othei m the rectosigmoid and the cloaca 

We are left onl 3 ^ wnth the remarkable ph 3 ’'siochemical adaptation of the cloacal 
wall to explam the bird’s protection agamst reabsorptive acidosis 

There is no obvious clinical application w e can make of this know ledge How - 
e\er, in humans there ma 5 ^ be some degree of indmdual adaptation following 
dix ersion of the unne to the rectosigmoid It has seemed to us that children w ho 
have undergone ureterosigmoidostom 3 ’' appear to be more adaptable to the forma¬ 
tion of a cloaca than do adults There have been fewei electrol 3 de disturbances 
and w hen the 3 ' do occur the 3 ^ seem more transient m the child than in the adult 
Whether this represents 0013 "^ a renal compensator 3 '^ mechanism, or whether there 
are also compensator 3 changes in the colon w hich affect its absorptn e capacity is 
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still unknown It is posable that the lesser incidence of pyelonephritis and hydro- 
nepbroas m the child may be reflected m a better electrohde balance 

We are makmg comparative studies followmg ureteroagmoidal anastomosis 
m the child and adult to determme whether there is anv difference m the rate of 
absorption of tagged electrolytes 

Whfle it has been lUummatmg to mvestigate the cloaca as far up as Houston’s 
valves, we are mtngued with speculations as to what would happen if the ureters 
of the fowl were re-implanted m the upper mtestmal tract In studies performed 
m 1940 we found that re-implantation of the ureters mto the cloaca was fre- 
quentlv attended bv the development of upper urinary obstruction and ascend- 
mg infection, mdicatmg that the fowl is not immune to these comphcations of 
the human * 

It would seem reasonable that under smtable conditions the fowl will also 
develop hvperchloremic acidosis 

The authors express their appreciation to Drs Milton L Rosenberg, Robert E 
Xewell, and Arjan D Amar for assistance m the conduct of this study 
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CONGENITAL PATENT URACHUS 

J T NIX, J G MENVILLE, jM ALBERT and D L WENDT 

From Louisiana Slate School of Medicine and Department of Urology, Tiilane Unnersity, 

New Orleans, La 

The complex group of changes which occur durmg the mtrauterme maturation 
of the urmarj" tract gives rise to several anomalies including those of the urachus 
The occurrence of patent urachus is of sufficient rarity, how e\ er, that no one 
surgeon can obtain familiarity wuth the condition thiough personal experience 
It IS the purpose of this paper to present from an anatysis of the reported cases 
the most favorable methods of diagnosis and treatment A brief discussion of the 
embrjmlog}'' and anatomj'’ is also included for completeness One hundred cases 
mcludmg four preNUOusly unreported cases were used foi this anatysis Three of 
the four unreported cases were seen at Chanty Hospital of New Orleans, the re- 
maimng one at Hotel Dieu m New Orleans Escape of urine from the umbilicus 
atbirth or shortly following separation of the cordwas the criterionfor acceptance 
of each case 

The ongmal observation and description of congenital patent urachus w ere by 
Bartholomaeus Cabrohus m 1550 Vaughan m 1905, Herbst m 1937, and Leitch 
m 1950 reiiewed the literature but included both acquired and congenital cases 
Man}’’ of the authors who reported acquired cases considered them as manifes¬ 
tations, in adulthood, of a congemtal disorder Acquired urinary fistula at the 
umbihcus is never due to a patent or persistmg luachus, therefore onty the con¬ 
gemtal variety is considered m this paper Further re\new s ha\ e been made w hich 
included cases that were not patent throughout These cases should be classi¬ 
fied as partially patent urachus or urachal cysts and considei ed separateh 

INCIDENCE AND CLASSIFICATION 

Theie are few figuies which accurately reflect the incidence of congenital 
patent urachus From 200,000 adnussions to the Children’s and Infant’s Hos¬ 
pital m Boston the diagnosis was made three tunes From 15,000 admissions to 
the Brady Urological Institute the diagnosis of patent urachus was also made 
three times but this figure includes acquired type cases Wilmoth reports four 
cases from 5,840 admissions to the U S Marine Hospital In none of the cases 
reported by Wilmoth did the lumen of the urachus conmiumcate w ith the bladder 
lumen The above figures, which include acquired patent urachus and partialb^ 
patent urachus, giA e the impression that the condition is more common than is 
the true case From 1,168,760 admissions to Charity Hospital of New Orleans 
from 1936 to 1956 the diagnosis of congenital patent urachus was made only 
three times Figures to express the ratio of the occurrence m males i ersus females 
have also included the erior induced by mcludmg acquned cases Thc'-e figures 
haA e ranged from 2 1 to 9 1 Cullen’s reAuew included onh congenital (a-^es and 
the ratio from his reAuew w as 2 1 From the 100 cases renew cd here the me idcncc 
m males w as roughl 3 ’’ three times that found in females 

Accepted for publication Alarch 19, 195^ 
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The ace ranee of these cases rras from birth to 62 rears All cases mrolnng 
older age groups had erpenenced an earher closure or had gone untreated 
Con^mial patent urachus is classified under anoniahes of the urachus Other 
anomahes mclude urachal erst, and partiallr patent urachus From the pathologi¬ 
cal examinations retaevred m this senes three distmct stages of patent urachus 
exist 

Staee 1, persistence of fetal bladder mthout descent This stage results m the 
bladder opening at the let el of the umbihcus through a mdelr patent urachus 
Stage 2 perastence of fetal bladder mth descent This stage represents cases 
m 'Khich bladder is m normal position but abnormallr formed the urachus bemg 
a double funnel which is narrowed onlr m the middle segment 

Stage 3 arrested closure of the urachus In this stage the bladder is normal 
m poation and shape the urachus is a narrow tube of fairlv uniform diameter 
This classification is a chmeal one winch is useful in the treatment of this eon- 
dmon X-rav studies demonstrate well the stage m which anv particular case 
lies The correem e operative procedure will x ary shghtlv with each stage 

EilBHTOIXlGY AXB AXATOMT 

The allantois a transitorv fetal structure gix en off from posterior end of the 
primitive mtestme first presents as an endodermal diverticulum. This dii erticu- 
lum pushes into the mesoderm fornung the belli stalk That part of the primi¬ 
tive mtestme from which the allantois forms has alreadv been differentiated into 
the cloaca The urorectal septum grows back from between the allantois and the 
yolk sac to dinde the pnnume gut into an upper part (mtestme) and lower 
part (bladder) The bladder is a distinct structure at two months' gestation and 
IS contmuous with the allantois The uitra-abdommal part of the allantois is the 
urachus That part of the allantois contained m the umbihca! cord persists until 
birth m more or less rudimemarv form There is disagreement as whether the 
bladder is formed from the cloaca or from the allantois It is further stated bv 
some authors that the urachus is also formed from the cloaca and not from the 
allantois 

In man the allantois never becomes saccular smee it does not function os a 
receptacle for the excrenon of the pnmitixe kidnevs The onli significant func¬ 
tional feature of the allantois hes m the blood vessels which accompany it and 
place the embrvo in close relatioa to the maternal circulation Failure of the 
urachus to close mto a sohd cord at the fourth or fiiih month of gestation results 
in a patent urachus B^gbehei es that descent of the bladder brmgs about stretch 
atrophv oi the urachus Failure of the urachus to close is therefore due to failure 
oJ the bladder to descend This theorv is not supported however bv the many 
ca^ m which the bladder has assumed its normal position Failure of the bladder 
to descend is considered an effect rather than a cause Patenev of the urachus is 
due to a pnman.- defect m development of the urachus In some cases lower 
unnan tract obstruction undoubtedlx contributes to this retamed patenev 

The inachus is a tubular tonnetnon between the bladder and umbihcus which 
hes between the pentoneum and the transversahs fascia This plane is called the 
space of Retzius The urachus is mrrounded b\ a fascial sheath called the mu- 
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bilical vesical fascia, this is separated from the transversahs fascia by the umbili¬ 
cal pre\ esical fascia A definite reflection of the peritoneum into a mesourachus 
IS present m manj' cases 

The urachus is tortuous in its course, and acts to take up slack during bladder 
conti action A central point for bladdei contraction is piovided bj' the continua¬ 
tion of bladdei muscle o^el the uiachus 

The urachal arteiies arise from the supenoi \ esical arteries The 3 ^ gn e off anas 
tomotic branches to the bi anches of the superior vesical arteries of the opposite 
side and to blanches of the epigastiic arteries vhich le-pierce the trans\eisalis 
fascia 

Histologicallj'^ the urachus is composed of three distinct laj’-ers of tissue The 
mner laj^er is modified tiansitional epithehimi which has three u ell defined laj^ers 
of cells No basement membiane is piesent The nuddle laj^ei is connectne 
tissue containing blood and hunph ressels The outei laj^er is composed of lu- 
voluntai}' muscle vluch consists of both longitudinal and circular components 
The adventitial coat of the bladdei is not continued o^el the urachus The pies- 
ence of a trans\eise fold of bladdei mucosa at the junction of the urachus and 
bladder v as described bj" Wutz, but this finding has not been confirmed bj"^ other 
authors A section of the ui achus from case 1 is shown in figure 1 

DIAGNOSIS 

The diagnosis of congenital patent uiachus is usuallj" made from the leakage 
of urine at the umbilicus follomiig separation of the coid The vmibihcal urine 
flon ^ aries from a few drops to a full stream The leakage is hkelj’^ to be greater 
when the patient is pi one, straining, or Aoidmg An imibihcal tumoi of var 3 ing 
size, shape, and color w as present in 44 pei cent of the cases This tumor is that 
remanung portion of the coid which is bemg nouiished b 3 '' the urachal arteries, 
but in some cases is due to an associated umbilical hernia The umbilical mass is 
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Fic 1 Ca.e 1 Lo« po«er magnification of section through patent urachu-^ and one 
of umbilical arteries 
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Fig 2 1 Pre -vnd pO'topemuve viewj. of umbilical recion 


co\ ered m part b\ the mucosa of the urachus and partiall\ b\ normal skin Vn 
illustration of the umbihc al tvmior from case 1 is showm m figure 2 .4 The um- 
bihcus max appear normal or be marked oulv bx small radial folds m the penum- 
hihcal skm Leakage of unne causes evcoriatiou and imtation of the penumbilical 
skm but not the marked skm digestion found m association xxath a patent ompha- 
lomesentenc duct If infex tiou is present the appearance of the umbilicus and the 
charactenstics of the draining fluid xnll be altered m proportion to the decree of 
infection 

The presence of an abiiomiallx large cord or other cord anomahes at bnth is 
eommonlx associated xxath a patent urachus Reflux of urine through the urachus 
mto the cord can cau^e xx^tIc dilation prior to separation The^presence of a 
patent urachus aho causes a delav m separation of the cord The counection 
betxxeen the umbilicus and bladder can be proxen m ^exeral xxaxs Proof bx* 
analxsis that the draining fluid i- unne is the movt simple method The mtro- 
duction of dxe such a^. metlivlene blue and its subsequent appearance from the 
urethra prox e^ an exi-tmg c omiection A blue dl=^colo^atlon of the umbilical fluid 
following injection of 4 per cent indigo camnne is also diagnostic Proof of a 
bladder connection bx the u^e of catheters or Miunds uitroduced into the urn 
bihcus max be mideaduig unless thex are seen in the blidder at cxsto^onic 
exannnation or exit through the urethra A urachal cxst xxtuch conmmnicate. 
xxath the umbihcvis cannot be ruled out unless pissage of the^ instruments mto 
the bladder can he proxen Cxsto^opic exannnation is helpful in determnnnc 
the stage and Mze of the patent urachus and ,n exaluatmg the degree of am 
loxxer uniia^ tmct ob^ruct.on X^rax studies should be done to ruW lower 
urmxrx ob-truc tion and upper unnarx tract anomahe^ Subcutaneous m.nT 
of diodrast m saline i^ the method of choice m the nexxborn Fluid 
TOhhrid U hour, pnor ,o the mjeettou ,1 SO ee salute ™h ”o "C k 
diodrast The scapula area is the injection site Film^ aro ^ 

for oO minutes For xamalization of the urachu' and I ii ex erv 10 nnuutes 

or dtodras, trace e- „„rtted .hr„,,e|,Ti;™^''"T“" 1'»<i™st 

opeiune Lateral film, should Ite rompleted tthile Ihe ro“nsf''mrf,'l,n™'’|I^''''^ 


Fig 3 Case 1 .4, c\btogram, lateral new, show» patent urachus B, c\stograni antero 
postenor new, shows normal anterior and postenor urethra Urachus also demonstrated 

injected and followed by other news Care should be taken that the infant is not 
subjected to an oterdose of ladiation bt too mant \-rat studies The ctstogram 
showing the urachus and low er uniiart tract from case 1 is shown in figure 3 
Differential diagnosis includes omphalitis, unibihcal granuloma, omphalocele, 
and patent omphalomesenteric duct AATieu doubt CMSts as to the presence of a 
patent omphalomesenteric duct, \-ray studies of the upper gastrointestinal tract 
shoidd be done These tw o congemtal momahes existed together in fii e of the 
cases of this series 

TREXTMEVr 

iXIani methods for the treatment of patent uiachus bare been densed m the 
past These include circumcision, cauteri, ligation, compression, simple suture, 
and surgical excision The result of each D^ie treatment is shown in table 1 
The best results hax e been from an extrapentoiieal approach with complete 
sui gical remox al of the urachus Some authors suggest openmg the peritoneum 
lateral to the urachus in order that a finger maj be inserted to ascertain that no 
bowel segment is adherent to the urachus This procedure is not necessar} in 
cases where infection has not xet occurred ^lore conserx atix e methods of treat¬ 
ment do effect a closure in some cases but are prone to complications Recurrence 
of the umbilical fistulas, foimation of a urachal exst, dexelopment of carcinoma 
of the urachus, and later accidental surgical dmsion during adulthood are some 
of the comphcations xxhieh result from conserx atixe treatment 

Some authors hax e adx ocated postpomng surgerx until after the first } car of 
hfe This practice onlx allows foi infection to occur producing adhesions which 
make later surgerx more chfficult and dangerous Surgical intenention should 
not be delax ed once the diagnosis is made if no delaxang factors are pre-cut 
These factors include lower unnan tract obstruction, injection, multiple anom- 
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T\ble 1 Trealmcnl of congenital patent urachut Type of treatment and rettdts from 100 
cases including four preiioiisty unreported cases 


Results 



T>'pc of Treatment j 



Non 
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j OpCDKi ' 

Dcrvel 

Dticl 
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1 1 
1 1 
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1 
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Ligation of umb tumor | 
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4 i 

1 
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0 

0 

2 

Ligation, excision of umb tumor 

4 

3 i 

1 

0 

0 

0 

0 
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Ligation, caut of umb tumor 
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1 

0 

0 

0 

0 

4 

Caut of umb tumor ' 

1 
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6 

0 i 

3 

1 1 

0 

5 
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0 
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Simple suture of umb tumor 

5 

2 
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0 

0 
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7 

Umb tumor sutured, strapped 
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0 

1 
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0 
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5 
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3 

0 
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0 

0 

9 
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5 

2 

3 
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0 

10 

Urachus excised (intrapentoneallx) 

12 

11 j 

0 

' 0 

0 

0 

1 

11 

Urachus excised (extrapentonealh ) 

31 
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0 

0 

0 

0 

0 

12 

Abd surgen , urachus untreated 

3 

0 1 

0 

1 0 

0 

0 

3 

13 

Spontaneous closure 
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2_ 
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0 
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0 

U 

K 0 treatment gix en 

1 21 

0 

0 

1 

1 0 

1 0 

0 
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Index to abbreMations Umb —Umbilical, Caut —Cautenzation 


alies, and inadequate renal function After unnarj obstruction has been remo\ ed 
the urachus should be excised et en if spontaneous closure has occurred in the 
inten al Excision of the urachus is best accomphshed through a roidhne incision 
the upper pole of rvhich encircles the umbihcus The postoperatn e results of this 
tJTie incision are shown in figure 2, B The urachus is exposed after separation of 
the abdominal muscles bj dmsion in the midline 4 probe or indwelbng catheter 
placed in the urachus facihtates its isolation Methxlene blue assists in isolation 
in cases nhere the urachus is too small to admit a probe or catheter The ura¬ 
chus once freed, is then ligated and dmded at the bladder junction In stage 1 
and _ se^ieiital resection of part of the bladder is necessarj' to reniox e conipleteh 
the urachus and restore the normal dome shape to the bladder The bladder is 
t en closed in a purse-string maimer, or with interrupted sutures Draina<^e i« 
adxocated of wound infection An indwelling catheter should 

be placed in the bladder for at least fixe days postoperativeb With radical 
excision of the urachus comphcations can be nummized 




,n ^ ^ infant, was admitted to Hotel Dieu 

27. 1954, ivith a chief complaint of pa^^suig urine 
cm physical examination a red umbihcal tumor ^ bx 5 

cm in diameter w as present Unnalj sis and blood studies were essentialh nega- 

Ltenf ember 29 confirmed the diagnosis of congenital 
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and excised The bladder opemiig Mas closed Mith 00 cotton The incision Mas 
closed o\ ei a rubber dram and a plastic procedure done to reconstruct the um¬ 
bilicus The specimen consisted of the umbiheus and an attached tubular stiuc- 
ture The lumen of the urachus i aried from 4 to 7 mm m diametei and m as lined 
b}^ transitional epithelium A urethial catheter Mas inserted and retained for fiie 
days postoperatnelj' Con\alescence Mas uneientful and the patient Mas dis¬ 
charged on the fourth postopeiatne daj’’ A tMo-yeai folloMup revealed no uri- 
narj’^ complaints and no signs of recurience 

Case ^ I S , a tMo-month-old colored male infant, Mas adnutted to Charitj 
Hospital of NeM Orleans on Apiil 28, 1954 Mith a chief complaint of passing 
Matei thiough his nac el The patient’s patents ga\ e a histoi 3 " of leakage of urine 
from the naiel since sepaiation of the cord This leakage Mas moie pronounced 
Mhen the patient stiamed oi coughed On phj^sical examination fluid could be 
expiessed from the umbilicus Mhich proved to be mine b 3 ^ anal 3 fsis A c 3 '’stogram 
failed to reveal a connection betMeen the bladdei and umbilicus A plain uiogram 
and an mtiac euous p 3 mlogiam shoMed no abnoimahties of the mmai 3 ’’ tract On 
AIa 3 ^ 7, under general anesthesia, a midhne incision m as made from the umbilicus 
doMTiMaid A fusiform catheter mbs passed from the umbilicus into the bladder 
The uiachus Mith its associated mesourachus m as dissected free The peritoneum 
Mas opened for this proceduie The uiachus Mas ligated and excised from the 
bladder The bladdei m as then closed m ith tM o figure of eight 00 chromic sutui es 
The patient vent into caidiac ariest befoie closuie was completed Cardiac mas¬ 
sage Mas then done tlirough a left thoiacotom 3 incision Both incisions Mere 
then closed Follomng closui e the tank suppl 3 ung ox 3 ’-gen Mas found to be empt 3 ’' 
The patient died on AIa 3 " 10 fiom diffuse biam damage produced b 3 ’^ anoxia 
Examination of the operative specimen levealed C 3 ’'stic dilation of the urachus 
xMth connections to both the bladdei and the umbilicus 

Case S C H , a six-Meek-old colored male infant, Mas admitted to Charit 3 
Hospital of NeM Oileans on Febiuar 3 ' 3,1953 Mith a chief complaint of persistent 
piojectile 1 omiting The paients also gax^e ahistoi 3 " of the leakage of urine from 
the umbiheus since sepaiation of the cord On pl^’^sical examination a left h 3 ^dro- 
cele Mas noted in addition to the patent urachus On Febiuar 3 ’- 4, under general 
anesthesia, a supra-umbihcal incision Mas made acioss both rectus muscles The 
intestines Meie found to be noinial The urachus Mas dissected free retroperito- 
neall 3 " and excised from the bladder and umbilicus The bladder incision Mas 
inieited and closed The h 3 ’^drocele Mas repaired and the incision closed Con- 
X alescence x\as unex entful and the patient x\as discharged on the fifth postopera- 
tix e da 3 ^ Pathological examination confirmed the diagnosis of congenital patent 
urachus 

Case 4 Tlus male infant Mas born Jul 3 ’- 50, 1943 and died shortb" thereafter 
from multiple congenital anomalies Autops 3 ’’ rex ealed a congenital patent ura¬ 
chus m addition to other anomalies 

SLMMXin 

Patent uiachus is a raic congenital anomab, onb 3 cases having been seen m 
more than 1,000,000 admissions to Charit 3 Hospital of Nev Orleans 
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The letal structure from which the urachus develops is still coiitro% ersial 
Congemtal patent urachus is classified under diseases of the urachus and three 

stages are given 

The diagnosis is made from the flow of urine from the umbilicus, further studies 
should be done to rule out lower urmarv obstruction or other urinan' aiiomahes 
The treatment of choice is gi\ en from an analysis of 109 cases 
Four prenouslv unreported cases are presented among which there were tno 
fatahties 

7207.^ (arrnUhuArc Xcw Orleans IS La (I TX ) 

921 Canal \cir Orleans 16 La (J G If 1 
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A CASE REPORT OF A DOUBLE BLADDER AND DOUBLE URETHRA 

IN THE FEMALE CHILD 
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Duplications of the urinary tract are verj' common This houei^er, is not 
true of the female bladder and urethra 

Burns' has cited a total of three cases of complete duplication of the urinary' 
bladder inth complete duphcation of the urethra, m the female (All u ere 
stillborn inth other anomahes) Hmkel* has added a fourth case of a double 
bladder, double urethra found m a 62-year old white woman, wLo also had a 
double anus and colon which were functional In all foui cases the double blad¬ 
der was divided in the nudsaggital plane and the two urethras weie side bj*^ 
side 

In suggestmg a classification of double urethra Imusch and Cook® list four 
categories, three of which are based on the position of the additional urethra 
to the penis or to its function in the male The fourth categorj’’ is 
urethial fistula They apparently allow no plaee for the occuirence of complete 
double urethra in the female patient 

Danreuther'’ reported a case of a 50-year old w hite woman wnth an accessory 
opening beneath the normal urethra He passed a urethial catheter and found 
its tip in the bladder lumen to the nght of the nght urethral orifice He re¬ 
ported his case as a double urethra DeNicola® recorded a case of a female child 
with an accessory urethral channel also located beneath the normal uiethra 
w hich w as treated successfully with sodium morrhuate 
Partial duphcations of the female urethra have been reported by SchinageP 
in the country and by a few foreign waiters, notably Kubig,*® who felt that at 
the time of his case (1926) complete duphcation of the female urethra as a 
congenital anomaly had not yet been reported to the acceptability of the med¬ 
ical profession He cited the hypothesis of VonBolk, who belieied that the 
formation of this anomaly, namely, double urethra m the female, was high!}' 
unlikely to ever be formed 
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CASE EZPOBT 

Case Xo 312SS3 iras a Evro-vear old Tvluie female child who was admitted to 
Cmveiatv Hospitals on Jamiarv 21 1957 and discharged on Januarv 2S 1957 
Chief complamt as given bv the parents was two vagmas ” The history 
revealed that this was the first and onlv child of this couple The pregnancy and 
dehvery were uneventful The deh\erv weight was 6 pounds 9 ounces Srs 
weeks check-up revealed an essentiallv nonnal white female child However 
at That time it was noticed she had a septum which separated her aagma mto 
two components a right and a left side It was decided at that time to allow 
for further growth and development before evaluation was made The devel¬ 
opment, both phvacal and mental dunng the ensumg two vears was entirelv 
nonnal She hadneier been mcontment She was trained and developed toilet 
habits at approvimatelv IS months of age At present she is entirelv contment 
of bladder and bowel 

Physical examination reiealed a well de\ eloped weU nourished bnght-eved 
voungster normal m all respects except for the inspection of the perineum 
ffig 11 

Gross inspection of the permeum revealed a normal single chtons The la- 
bnim majora on each side was essentiallv normal and smgle In place of the 
midhne structure where the urethra and laginal orifice are normally seen was 
present a midlme septum extendmg from the upper portion of the lesbbule 
to the lower portion near the postenor fourchette There was a small skin tag 
present at the lower portion of this septum thou^t bv inspection to be the 
remnant of the median raphe and the labium mmora To each side of this 
septum were found two orifices an upper and a lower The upper onfice was 
somewhat smaller than the lower The lower onSces on each side were thought 
to represent a nght and a left vaginal outlet Catheterization of the upper left 
onfice with a size S Robinson catheter produced S cc of clear vellow urme 
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Fig 2 A, 6 minute intravenous p 3 elograni shows complete duplication of bladder 
Note normal upper unnarj tract Lower right ureter is visible B, bilateral c\stogram 
demonstrates double urethra, double bladder 

Cathetenzation t\as then carried out on the right side through the right uppei 
orifice This catheterization produced another 6 cc of clear yellow urine Both 
of these orifices were easily catheteiized The child later i\as observed during 
the act of micturition and found to void easily and simultaneously through 
both urethras 

Complete blood count, unnalysis, blood urea mtrogen and fasting blood 
sugar vere all mthin normal limits A chest \-ray taken on Januarj^ 23 was 
normal The pehns and lumbar spine films were negative for bone or 
joint disease An intravenous pj'-elogram, taken on January 25, 1957, reiealed 
tw o noi mal kidne 3 "S and a normal single ureter on each side This girl, how ever, 
had a complete duplication of the bladder (fig 2, A) A cystogram (fig 2, B) 
show ed complete duplication of bladder and urethra 

A cj’-stoscopic eAammation disclosed a normal ureteral orifice on each side 
of a normal trigone There was a complete septum m the nudhne which ap¬ 
peared thin, nonmuscular, and hned bj-^ mucous membrane 

With a size 8 Robinson cathetei in each urethra, meth^dene blue was injected 
through the left catheter No dye was obtained from the right catheter Three 
haj-^s later methjdene blue was injected through the nght urethral catheter and 
no djm was obtained from the left side 

A panendoscope was then introduced into the caginal outlet and a single 
cer\n\ was easilj’’ seen It appeared just to the nght of the midline and was 
best seen through the right orifice The septum was found to extend into the 
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A aginal outlet for one-third of the distance of the r agina The proximal portion 
was a single normal appearmg structure A banum enema demonstrated a 
smgle colon inth normal position and function It uas felt that although the 
lower unnarj" tract was extremelj unusual, the anatomical arrangements n ere 
entireh phj siological and compatible with hfe We advised against remoial 
of the 1 aginal septum untd a later date, perhaps pnor to the onset of menses 

bubryologt 

This anomalous condition m a human female is characterized bi a complete!} 
simmetncal mid-sagittal diiusion of the urmarj bladder, urethra, and mill ar 
end of the i agina The fact that the major portion of the r agina, the cenmx, 
and rectum are smgle, and that there are no other detectable anomahes of skel¬ 
eton or nscera, makes this condition difficult to explam 
There seems to be httle point in attempting to correlate it with dorsoi entral 
duplication of the urethra in the human male, or uuth irregularh septate blad¬ 
ders, some of which ma 3 >- be congemtal, but many of which more probabh 
result from dn erticula Certainly, this is not a clear-cut case of i entro-caudal 
twinning, as there is no duphcation of the phallus, nor widemng of the pubic 
sjmphjsis (spht pehis) Therefore, because this anomalj is so umque, and 
since no adequate explanation of it has been offered prenouslj, we shall suggest 
an explanation purelj on the basis of the known anatomi of this case, together 
with the generallj accepted de\ elopmental histor} of the region” and certain 
theoretical concepts dem ed from experimental embrj ologi' 

The suggestion w as made b}' one of us (E J S ) that the anomalj maj ha\ e 
been initiated bj doubhng of the ongmal endodermal allantoic anlage Al¬ 
though we do not know of an account of a double allantoic duct, this assump¬ 
tion seems to be the most reasonable startmg pomt 
It IS concen able that m the early embrj omc shield stage an abnormal growth 
and wodemng of the presumptn e i entral wall of the hmd-gut, i e , upper caudal 
wall of the defimtue yolk-sac, could hare resulted in twin endodermal allantoic 
anlagen Later, as the bladder and urogenital smus began to separate from the 
rectal portion of the cloaca, one would expect the rmd-sagittal septum between 
the two allantoic ducts to be perpetuated caudallj as a i entral element of the 
frontalh onented uro-rectal membrane These so-called “membranes” are 
nothing but mesench\Tne which hj-pertrophies to occup} the space left b} 
the endodermal elements which are separating from one another bj differential 
growth and mo\ement of their epithelial portions This would then result m 
the progressne formation of a pair of urachuses, bladders, and urogenital 
sinuses Each bladder would then recene onli the ipsilateral ureter, as occurs 
in thi- case The paired external ends of the urogemtal smuses would be ex-pected 
to induce a local widemng or doublmg of the ectodermal urethral plate which, 
when canahzed, would result in pawed external urethral orifices 
The junction of the muUerian ducts with the urogemtal smuses is known to 

Hflniilton, ^ J Bo\d J J3 jmd Alo^^sm/in TT Tt’ t? w i ^ i » 

Camhndgp Heffer and ^on*;, 1952 * Human Embr\olog\, 2nd ed 
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occul 1 datively late (30 mm) Thus, there is no reason vhy the tvo mullenaii 
ducts might not ha4 e fused in the normal manner to foim a single uteiovagmal 
anlage Since the caudal end of this is a relativelj’- broad epithehal mass, it could 
easily attach to the dorsal v alls of both of the narron and closel}'^ approximated 
urogenital smuses This would presumably induce the normal h 3 'pertroph 3 ^ of 
sinus epithelium (^ agmal bulbs) from each Smce it is pi obable that the Ion er 
one-fifth of the definitive vagina is formed fi om this anlage of sinus epithelium, 
then uith double sinuses one vould expect paired external vaginal oiifices mth 
a single proximal vaginal tract, as does occur in this indmdual 

The umbihcus seems entirely noiraal, thus, if a doubling of the allantois 
did occiii, the two anlagen must have been ver 3 ’' close to one another There is 
no reason to expect them to be othennse The single phallus, lagma proper, 
and rectum indicate a ier 3 ’^ localized “twmmng” effect The external genitaha 
aie noimal, except for the paired urethral and vaginal orifices, and an incon¬ 
spicuous elevation near the mdened posterior conmnssure This ma 3 ’’ be a 
1 udimentar 3 '’ medium labium mmorum The anopermeal laphe is ^el 3 ’• faintly 
visible, and seems to be single This, with the single phallus and anus, suggests 
that an 3 ' doubling of the anourethral epithehal plate must hai e been confined 
to its middle poition 


CONCLUSIONS 

A case of a complete duplication of the bladdei and in ethra v ith the pi esence 
of a biseptate vagina has been presented mth reMev of the pertinent 
liteiature 

An embiyological explanation has been offered 

Tins anomaly, although extreme^' unusual, is entiiely ph 3 'siological and 
compatible noth life 

To our knowledge that is the fiist time this specific tvpe of duplication has 
been lepoi-ted in a In mg female infant (The other foui cases of double bladder, 
double uietlira m the female included thiee stillborns uith othei anomalies 
outside the genitouiinar 3 ’’ tract, and a fourth case vhich repiesented caudal 
tv inning of the entii e hmdgut and genitourinar 3 ’' tract) 

This IS the tvelfth case of a complete double urethia, double bladdei m the 
liteiatuie 

The isolated findmg of a double urethia in the female has not as 3 et been 
leported as a side-to-side structuie 

n Koff A K Development of the a agina in the human fetus Contnbution-. to Em 
bm olog 3 ’ Washington, D C Carnegie Institute, i ol 24, pp 61-90, 1933 
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SURGICAL CORRECTION OF HYPOSP.ADL\S 
ORMOND S CULP 

From the SecUon of Urology, Mayo Clinte and Mayo Foundation, Rochester, Minn 

The ideal operation for correction of hjTiospadias remains as elusu e todaj as 
It Mas ui 1837 M-hen Diffenbach aUegedly first tried to correct this anomalj and 
failed Innumerable surgical procedures hare been adiocated since then but 
each has been found to ha^ e its respectu e shortcomings Since different surgeons 
do not achiei e comparable results mth the same techniques, it is unlikelj that anj 
therapeutic plan mil e^ er attain universal fai or This report is a remen of 
personal experiences in the management of fiNTiospadias and associated de¬ 
formities dunng a period of 63'i jears 


CHOllBEE AIVD AEEIED INUTIAl, PROBEEMS IX 172 C^ES 


From August 1950, to Febniari^ 1957, 172 patients Mere operated on because 
of chordee, hjpospadias or the sequelae of pre\ious surgical procedures llTien 
first seen, these 172 indinduals did not piesent the same problem and did not 
reqmre identical treatment Chordee Mas present in 107 cases and absent in 65 
SeA en basic categories were represented 

1 Meatal stenosis without chordee {14 cases) It is generallj agreed that mild 
hj'pospadias nithout chordee should not be disturbed dunng childhood and 
rarel)’’ requires surgical treatment m adult life One notable exception is the pa¬ 
tient mth a minute urethral meatus and a poor unnary stream Jvleatotomj is 
mdicated, but if this is performed m the usual manner i aluable uretlm mil be 
sacnficed and the degree of hjqiospadias m ill be aggnn ated 
These patients iiuariably ha\e a more distal openmg or indentation nhich on 
probing IS found to communicate m ith another channel (fig 1) This is a separate, 
short, lestigial, terminal urethra which lies parallel to the one thiough which the 
unne passes R the inter\ cniiig septum is du ided, the caliber of the meatus can 
be increased Muthout sacnficing mix of the iiomnl urethra This tepe of meato- 
tonvv sufficed in 14 instances 


2 L ntreated chordee and hypospadias {S3 eases) hloio axtensne surgical inter- 
xention becomes mandat on nhen there is anx significant curxature of the 
penis, irrespectn e of the location of the urethral meatus hlany techniques hai e 
been densed for correction of chordee These can chieflj Mith the manner in 
nhich the hooded prepuce is dnerted to the central surface of the penis It mat¬ 
ters little as to how the skin is recused so long as all of the constnctions along the 
corpora caceniosa are eliminated Duplaj’s ongmal operation (fig 2) remains 
the simplest and nas emploc ed in most of the 83 cases of untreated chordee mth 
hcqiospadias 

The urethral meatus is left intact Thorough excision of all constricting fibrous 
bands is preferred eceii though some authors insist that thej need onlc be di- 
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^ Special meatotomj a. Stenotic hj^iospadiac meatus without chordee 6, Dimple 
on ^lans communicate with separate short channel parallel to normal urethra c, Inter- 
ening septum is crushed with small hemostat and {d) divided with scissors, therebi’’ en 
larging meatus (e) without aggravating mild hj pospadias 



Fig 2 Correction of chordee a, Transverse incision distal to meatus is evtended into 
liooded prepuce and (6) latter is freed with blunt scissors c, Urethra is freed from corpora 
with an indwelling catheter as a guide d. All constncting tissue is excised after freeing 
penile slvin lateral^ Meatus gravitates to most convenient position—usuallj near peno 
scrotal juncture e, Penile skin is closed longitudinalh with interrupted sutures 
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vided ^Mien the skin 1 =^ closed iongitudinall\ special precautions should be taken 
to ai Old obhteratmg the furroiv on the base of the glans, for this permits con¬ 
struction of a more desirable tvpe of meatus during the subsequent urethroplast\ 

If such a furron does not exist, an attempt shoidd be made to create one at the 
tune of the straightemng 

If urethroplasti is contemplated mthui the next J ear, it is adnsable to suture 
the skm mth fine wire because it produces a mmmmm of fibrosis If three or 
four Years max elapre before the next stage, fine catgut suture max be used for 
closure of the skm An elastoplast dressing is apphed to prex ent edema, but the 
displaced meatus is left exposed 

An mdnellmg catheter is emplox ed for 24 to 4S hours m patients of school age 
The catheter is remoxed at the end of the operation m xounger patients, smce 
postoperatix e urmarx retention is rare in those less than slx x ears of age 

There xnU be less subsequent edema if the dressmg is not disturbed untd the 
eighth to tenth dax, at xvhich time xcue sutures are also remox ed Thiopental 
(pentothal) sodium bx rectum proxndes excellent analgesia for the xerx' voung 
patients 

3 Unsuccessful correction of chordec {12 cases) Txxelxe pabents stdl had con¬ 
siderable chordee despite from one to fix e prexnous operations The author had 
to operate txvice on one patient xvith chordee before the perns appeared straight 
Smce fadure may occur xxnth anx method, correcbon of chordee should not be 
combined xnth the defimtixe tx-pe of urethroplastx but should be a separate 
procedure 

Fortunatelj, most of the pabents m this group that reqmred further straighten¬ 
ing stdl had ample pemle skm and some degree of hooded prepuce In these 
patients the condition nas corrected bx the prexuouslx descnbed method But 
when the prepucial skm alreadx had been diverted to the x entral surface or had 
been remoxed bx circumcision (as was true m four cases m this senes), some 
form of the xx ell-knoxxTi Z-plasty had to be emplox ed 

4 Chordee without hypospadias (Jne cases) Fixe patients had marked chordee 
but the urethral meatus xvas m normal position at the tip of the glans Although 
It has been reported that adequate straightemng m such cases max result from 
nierelx freemg the urethra and proxndmg more x entml skm, this was not true 
in this group In each of these fix e cases the urethra xx as much too short and 
had to be dixuded 

To assure preserxation of the temunal segment it is best to transect the 
urethra m the xucmitx of the penoscrotal juncture rather than near the glans 
The distal porbon is freed, all constnctmg tissue is excised and additional x entral 
skm IS proxuded bx nght-angled incisions into the prepuce or bx appropnate Z- 
plastx 

\n mdxx elhng catheter is left in both segments of the urethra for approxmiatelx 
one week to prex ent stenosis of the distal urethral openmg as xxell as of the new 
hxpospadiac meatus Additional urethra is constructed at a subsequent pro¬ 
cedure to bndge the gap betxxeen the txvo urethral segments 
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6 Urethroplasty despite residual chordee {seven cases) The most unfortunate 
individuals vere the seven vho had urethroplasties before theu- chordee had 
been elumnated completely One of these patients had been subjected to 10 
operations In three cases the reconstructed urethra was mtact and had to be 
transected as m the precedmg group Varying amounts of neu urethra had to 
be sacnficed m the other four cases because of fistulas In most instances the 
patient hteraUy had to start anew 

Pathetic situations of this type emphasize most dramatically the importance 
of bemg certam that chordee has been corrected These tragedies can be avoided 
only by truly honest evaluation of postoperative results 

6 Hypospadias without chordee (33 cases) Five patients had sufficient hj^o- 
spadias to need surgical treatment despite the fact that they had never had an}' 
chordee The old type of urethral meatotomy was responsible for at least three 
of these 

The other 28 patients had been treated successfully for chordee but no attempt 
had been made to construct the additional urethra Six of these mdmduals had 
required more than one straightemng operation Eighteen patients had had 
their chordee corrected by the tn o-stage Edmunds operation The remairung 10 
penises had been straightened m a variety of v ays but most of the procedures 
were vanations of the Heineke-Mikuhcz pnnciple inth the exception of Nesbit’s 
operation The latter has come mto fa\ or because it promdes a transverse closure 
at the base of the penis and ai'oids longitudinal scarring 

7 Postoperative unnary fistulas (18 cases) In 18 cases the chordee had been 
corrected and one or more attempts had been made to construct additional 
urethra One patient had had rune prenous operations AH of these 18 patients 
had at least one fistula They vaned in size from 1 mm to that of most of the 
pendulous urethra Some also had urethral strictures 

It vas impossible to be certain of the type of urethroplasty that had been 
employed in each case But they are knorni to have mcluded free tube grafts, 
and Ombr^danne, Thiersch-Duplay, Dems Biomie and Cecd operations 

Comment There is overnhelmmg ei'idence that the straightemng operation is 
not viewed mth sufficient respect in some circles Frequently the procedure is 
much too consen'ative The onginal attempt to correct choidee had failed in 19 
per cent of the patients in this study Some surgeons n ho never intend to per¬ 
form urethroplasties unhesitatinglj' attempt the stiaightenmg Frequently too 
much skin is diverted to the A'entrum for some t}'pes of urethroplasty Best 
lesults will be achieved nhen the entire surgical plan is properly integrated and 
each operation prondes appropnate preparations foi the next stage 

Opinions differ regarding the ideal age for correction of chordee, but most 
miters agree that the penis should be straightened early in life In the present 
senes chordee nas corrected at ages that laned from one to 30 years Tventj- 
fiie of 107 patients nere operated on successfully for chordee when they were 
less than 2 years old Operations during infaiic} require more meticulous dis¬ 
section but aie less formidable than m the older age groups The ideal time seems 
to be around 18 months of age but most of the patients are not seen until they 
are much older 
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After all chordee had been corrected m 140 candidates for primary uretbro- 
plasti' the urethral meatus was at the penoscrotal juncture m 45 7 per cent on 
the penile shaft m 25 per cent m the scrotum m 20 per cent and remamed on 
the permeum m the other 95 per cent 

PBOnSIOX OF XOBMAL FtTNCTIOV EC 105 CASES 

The calculated rtsk of fistulas strictures poorlv diammg pouches hairballs 
maldirected streams and grotesque deformities must be appraised factually and 
realisticallv when one is choosmg from the ■canous tvpes of urethroplastv that 
are still m vogue The desirabihty of anv operation is qualified further by the 
complesitv of the procedure the number of stages that it entails its adaptabihtv 
to the different problems that may be encountered, the age at which it is most 
feasible and the type of functional and cosmetic result that it usuallv produces 
Personal prejudices unquestionably hare colored all attempts to weigh the rela¬ 
tive importance of each of these factois 

Opmions are especially sharply dirnded regardmg the importance of construcr- 
mg a glandular s^ment of urethra Perfectionists have been most insistent that 
the new meatus be at the up of the glans Only iree or pedicle tube grafts have 
been capable ot pro%ndmg this with anv consistency Dehberate termination of 
the new urethra on the base of the glans may lack cosmetic appeal but it need 
not be a functional handicap and it avoids operatmg m an especially treacherous 
re^n 

■^It IS generallv agreed that there should be an mterval of at least six months 
between correction of chordee and urethroplastv but there is no unanimity of 
opmion regardmg the ideal age for construction of the new urethra Many 
surgeons readilv admit the desirabihtv of correctmg hypospadias dunng the 
pres^'hool penod but question the tX^cBcahty of plastic operations at that age 
because ol the size of the phalluf^reatment m the current senes was based on 
the personal conncnon that it is the mahenable nght of everv bov to be a 
pointer instead oi a siner bv the tune he siarts to school 

It 15 unhkelv that anv one procedure wDl suffice or offer optimal results m all 
casfe Ol 117 patients m this senes who underwent urethroplastv 105 need no 
funher treatment Thcv conformed to three therapeutic categones each of 
which was managed somewhat differentlv These categones consisted oi 11 63 
patient:> who had their meatus at or distal to the penoscrotal lunciure 2i 21 
patients who had strotal or permeal hvpospadias and 3 ) 21 panenis who had 
fistula^ OI 1 an-ing size and number alter unsuccesaul urethroplasties pnor to 
admi'Sion 

I Pcmk and p^no^rolaf hipospadias (63 ca'^f) All untreated penile or 
peacM'rotal h\-poqjadia? was treated bv a \ersion of the Cecil method 

First Mage When the meatus is at or just beyond the penoscrotal juncture 
the technique shomi m figure 3 is emp!o^ed The parallel mcisions are jomed 
near the po^tenor edge o. the meatus to atoid difficult\ mtemng the skin at 
that point Thet are not extended onto the glans until the ten^al urethra 
1 - read\ to be eonstnined The width of the medial stnp oi skin must be ^nif- 
fincni to pro.ade a tube of approxunatelv the same diameter as the existmg 
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buned in the same manner but it is essential also to include a generous portion 
of the adjacent mtact urethra The fact that the penoscrotal segment is unat¬ 
tached elmimates much of the dissection at the second stage 

£ Scrotal and penneal hypospadias (21 cases) Earl}’’ in the penod co\ ered by 
this study a few patients mth scrotal h}’pospadias nere cured b} the Cecil 
method by mterposmg a layer of deep scrotal tissue between the scrotal and 
penile segments of the neir urethra The mtegnty of this mten’ening barner is 
unpredictable and the freemg of new urethra from neii urethra can he extremely 
difficult Eventually urethrourethral fistulas were encountered and the techmque 
i\ as abandoned It is best to confine the Cecil operation to penoscrotal and penile 
\ aneties of the deformity 

In three cases an effort v as made to convert scrotal or penneal h} pospadias to 
the penoscrotal form at the time the chordee was corrected, so that thev " ould 
be smtable for the Cecd operation The Thiersch-Dupla}’’ prmciple v as used as 
shown m figure 6, a, b and c There vas a tendency for the meatus to end up just 
back of the penoscrotal juncture This w as accepted as foreii armng of impending 
difficulties and the plan v, as discontmued 



Fio 6 Earlier methods emploied m scrotal and penneal 
chordee is corrected, new urethra is constnicted to penoscrotal juncture 

after dn erting unne b^ penneal urethrostom} 
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Pig 7 Denis Broivne urethroplost} a, After diversion of unne bj perineal urethrostomj, 
medial stnp of skm 13 created, and lateral flaps of slon are freed extensivelj and incised 
at bAse of clans Drainage tracts in scrotum are formed througb stab wounds and a small 
area is denuded on each side of glans 6, Skin is attached to denuded glans with fine catgut 
sutures and remainder is approximated with double stop sutures of nj Ion as well as inter 
niptod sutures of fine catgut c, Generous dorsal slit is made 


In two cases of penneal hjTpospadias without residual chordee, the scrotal 
urethra was constructed zn the same manner but an mdependent pendulous 
segment w as also formed by the Thiersch-Duplay method at the same operation 
(fig 6, a' and b') The inten emng defect was treated as a fistula at a subsequent 
stage 

During recent j ears the Dems Browme operation has been used initially in all 
cases of scrotal and penneal hjqpospadias An attempt has been made to foUow 
the technique in ev erj' detail as Browne desenbed and demonstrated it The same 
tjqies of sutures, beads and aluminum stops were employed Urine was dn erted 
b> penneal urethrostomj , stab wounds were made in the scrotum and the gen¬ 
erous dorsal slit w as included routinely (fig 7) 

The Denis Browne operation is not mastered proniptlj’’ or easih Adnuttedly 
It was emplojed in oiiB the most difficult cases in this senes Results were un¬ 
predictable except for the fact that the scrotal segment always healed Since 
this IS a distmct asset that permits corapleDon of treatment sei eral methods, 
It continues to be the choice for scrotal and penneal hy^jospadias 
S Fislula<; only (21 cases) lust about e\ erj conceu able tcqie of urethral defect 
was encountered in this group Fistulas were cured by vanations and combina¬ 
tions of the Cecil and Denis Browne procedures In mam instances more than 
one operation w ns necessarj 

V dight modification of the Browne technique (fig 8, a, 6 and c) was used for 
single small fistulas A version of the Cecil method was emplojed for sohtan 
larger defects Onlj the niidportion of the pendulous urethra was buried m mok 



288 


ORMOND S CULP 



Fig 8 Closure of fistula a, Fistula is circumcised and adjacent penile skin is incised 
bj After insertion of catheter perineally and excision of the fctulous tract, adjacent deep 
tissues are closed inth interrupted fine catgut sutures and (c) skin is closed by Bromie 
method Larger fistulas are buned in scrotum This may require attachment of onij mid- 
portion of urethra (a') or only proximal segment (b') 


Table 1 How hijpuspadtas was corrected in 106 cases 




Imtjal Operation 


Total 

Cecil 

Browne 




Usual 1 

Modified 

1 Usual 

Modified 

1 Duplas 

Total coses 

105 

57 

21 

18 

4 

5 

No more treatment 

65 

37 

14 

10 

4 



Additional surgical procedures 


Cecil 

10 

2 


5 


3 

Browne 

9 

2 

3 

2 


2 

Duplaj 

5 

4 


1 



Secondarj closure 

6 

4 

2 




Meatotomj 

6 

4 

1 



1 

Internal urethrostom} 

3 

1 

1 



1 

Drainage of scrotum 

3 

3 



1 


instances (fig 8, o') In a feii cases the fistula was just beyond the penoscrotal 
juncture and onlj'’ that segment was attached to the scrotum (fig 8, b) When 
the fistula w as near the meatus, the entire tennmal portion required rension and 
w as buned, as shown m figure 5 

Multiple fistulas w ere con\ erted to a single large one Frequentb the}’’ iiu oh cd 
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Table 2 Present status of 172 hypospadtacs treated m the period August 1950, 

to February 19S7 _ 


Meatotomj alone performed (mild ^athout chordee) 
Chordee alone corrected 
Too loung for urethroplastj 
Readj for urethroplastj 
After urethroplast} 

Cured 

Urethra still buried in scrotum 
Persistent complications 


Patients 



14 


41 

16 


26 

117 

105 



4 

5 


Table 3 Comphraiions after treatment of chordee and hypospadias 



ToUl 

Type of OpcrtUon 

Correc 
(Ion of 
chordee 

Cecil 

Bitnnie 

Thfertch 

Duplay 

TJftxial 

Modihed 

Usxial 

Modified 

Total operations 

253* 

107 

72 

23 

28 

13 

10 

Fistula 








Temporary 

14 


10 

1 

3 



Persistent 

27 


4 

3 

12 

3 


WouTvd separation 

8 

2 

4 

2 




Retracted meatus 

9 


4 

2 

3 



Residual chordee 

1 

1 






Stneture 








Meatal 

16 

4 

9 

2 



1 

Deep 

3 


1 

1 



1 

Excessive bleeding 

4 


4 





Keloid 

1 




1 



Total complications 

83 

7 

36 

11 

19 

3 

7 


* 91 second stages of Cecil operation not included 


practically all of the pendulous urethra Some solitary ones trere equally ex¬ 
tensive The conventional Cecil operation (fig 3) i\as used in these situations 

Comment All of these operations can be performed just as easily at the age of 
four or five years as at later ages Tueuty-six patients were cured befoie they 
started school The others w ere in older age groups nhen first seen Net ertheless, 
60 per cent of the 105 nho have completed all treatment did so before the age of 
12 j'ears 

Although 105 mdinduals need no further treatment, only 65 ivere cured 63 ^ 
the author’s mitial efforts Additional surgical procedures n ere necessary m the 
other 40 cases (table 1) By the time all of these 105 patients Mere cured, 88 con- 
ipntional or modified Cecil operations had been performed, the Denis Brornie 
pnnciple had been used 31 times, the Thiersch-Dupk} procedure had been 
employed 10 times, and 18 relativei 3 minor operations had been necessar 3 ' 
Patients nho had not been subjected to prenous urethroplasties required an 
a\ erage of 2 2 operations for construction of a suitable, intact urethra 
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S Closure of fistula a, Fistula is circumcised and adjacent penile skin is incised 
0 , After insertion of catheter perineall 3 and excision of the fistulous tract, adjacent deep 
tissues are closed mth interrupted fine catgut sutures and (c) skin is closed bj Browne 
method Larger fistulas are buried in scrotum This ma 3 require attachment of onh mid- 
portion of urethra (o') or onh proxamal segment (6') 


Txble 1 Hoin hypospadias was corrected in 105 cases 




Initial Operation 


Total 

Cecil 

j Browne 




j Usual 

1 Modified j 

1 Usual 

ifodified 1 

Duplaj 

Total eases 

105 

57 

21 

IS 

4 

5 

No more treatment 

65 

37 

14 

10 

4 



Additional surgical procedures 


Cecil 

10 

2 


5 

1 1 ^ 

Browne 

9 

2 

3 

9 

1 1 - 

Duplax 

5 

4 

1 

1 


Secondarx closure 

6 

4 

2 


1 

Meatotomj 

0 

4 

1 


1 1 

Internal urethrostomx 

3 

1 

1 

) 

1 

Drainage of scrotum 

3 

3 





instances (fig 8, o') In n few cases the fistula was just betond the penoscrotal 
juncture and onix that segment was attached to the scrotimi (fig 8, b') It hen 
the fistula xxas near the meatus, the entire terminal portion recjuired re\ ision and 
w as buried, as showai m figure 5 

Alultiple fistulas w ere coin erted to a single large one Frequenth the\ in\ oh ed 
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Fig 9 Revision of new meatus When meatus retracts into scrotum (o) following first 
stage of the Cecil operation, a new terminal segment is constructed by the Thiersch-Dmilay 
method (b) at same time penis is freed from scrotum Unne is diverted by perineal urethros- 
tomi Skin IS closed and scrotum is drained in usual manner (c) 

Wound separation Obnouslj all fistulas -nere associated tvith some degree of 
wound separation but the term is resert ed at this time for imique situations 
Six patients had so much separation of the tissues along one juncture betn een 
perns and scrotum a week after the Cecil operation that the mdwellmg catheter 
was exposed for considerable distance Persistent fistulas undoubtedly nould 
hai e de\ eloped There was prompt heahng m each case after simple secondary 
closure of the skm Xo attempt was made to do anjdhmg about the urethra per 
se The entue nen urethra is non of good cahber in each of these cases This sug¬ 
gests that bunal of onlj a stnp of skm probablj would suffice 
Retraction of meatus The nen meatus retracted after six first-stage Cecil 
operations and three Dems Browne procedures (fig 9, a) For practical purposes 
these can be considered fistulas miolvmg the meatus If the urmarj^ stream 
cannot be duected properlj, reconstruction of the meatus is miperatn e This was 
done m fii e cases bj the Thiersch-Duplay method as shonm m figure 9, b and c 
The method was successful m four mstances and failed m one 

Catheters of proper cahber, more meticulous construction of the new meatus 
and use of remforcmg sutures when the skm and glans are approximated have 
prev ented meatal retraction after the Cecil operation but it continues to be a 
problem foUowmg the Denis Browne procedure 

Stncture T here nere 11 meatal stnctures after 95 Cecil operations Most of 
these n ere the result of efforts to av oid a gapmg or retracted meatus Fn e re- 
qmred nieatotomj A similar meatal stenosis follon ed the Thiersch-Dulpaj pro¬ 
cedure in one case and n as corrected bj meatotomj'- 

Three patients required internal urethrotomj Ml three stnctures n ere at the 
site of the onginal hj-pospadiac meatus and nere treated mth the Otis urethro¬ 
tome If adequate calibration and appropriate enlargement of the meatus had 
been pronded before the first urethroplastj, urethrotomj probabh nould not 
hai e been necessarj 

Hemorrhage There nas excessiie bleeding from the glans after one urethro- 
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MAKAGEMEVT AOT) PREVBXTIOX OF POSTOPERATH^E COMPLICATIOVS 
The present status of the 172 patients included in this study is summarized in 
table 2 Postoperatn e comphcations of vai^ung gravity v ere encountered (table 
3) Increased expenence has shovm that many of these can be prex ented b 3 ' ap- 
propnate precautions 

Complications afler operations for ch^rdee Residual chordee Persistent angula¬ 
tion of the penis is the most senous aftermath of these procedures Although 19 
per cent of the prexnous attempts to correct chordee had been unsuccessful, onty 
one of the 107 attempts of the present senes failed Residual chordee m this case 
was corrected at a second operation When further straightening is neeessarj^, it 
IS best to aUov 1 year to elapse between operations 
Stncture Meatal strictures developed m four patients after Z-plasty Dilata¬ 
tion sufficed m two cases but meatotomj"' was necessary m the other tvo If 
special care is taken to presenm the ongmal meatus (as illustrated in figure 2), 
meatal stenosis will be avoided despite considerable freemg of the urethra If a 
meatal stricture should occur, it is wise to treat it adepuatety before resorting to 
urethroplasty 

Wound separation Tvo patients had enough delay m vound heahng to re¬ 
quire secondaiy closures There v as no recurrence of chordee m either case 
It is appaient, therefore, that correction of chordee can be iirtualty devoid of 
comphcations if all constrictions are removed, if anj" meatus of adequate caliber 
IS left mtact and if the vasculanty of the skm is not impoverished 

Complications following urethroplasty —Comphcations after construction of 
the nen urethra are the most disturbmg and j'^et thej’’ are most amenable to 
prophylactic measures 

Fistula Anj’’ comphcation is annojung, but fistulas have been the most dis- 
concertmg Almute ones can be just as difficult to close as large defects There is 
mcreasmg endence that fistulas can be prevented more easity than the}' can be 
repaireduThey occurred after 19 per cent of the Cecil operations, 44 per cent of 
the Browne procedures and 50 per cent of the Thiersch-Duplaj' operations y/ 
When performed properlj' the Cecil operation dehberatel}' prondes for a mng 
tract so that it ma}' heal spontaneous!}' This vas true m 11 of the 18 fistulas The 
seven that persisted Mere due to poor surgical judgment The uretlira vas freed 
from the scrotum too soon in two patients who had had sei'eral prei'ious opera¬ 
tions Portions of the urethra sloughed m each case and the operation had to be 
repeated When there have been numerous earher surgical procedures the 
urethra should remain buned for three months In tn o other cases the operation 
faded because it vas used for scrotal h}'pospadias and urethrourethral fistulas 
developed Three fistulas after bunal of only a portion of the urethra could have 
been avoided if sufficient normal urethra had been attached to the scrotum 
Three fistulas that foUoved the Denis Browne operation healed spontaneous!} 
but 15 persisted Surgeons more experienced mth this method admit an incidence 
of fistula of approximately 20 per cent The operation was repeated mth success 
in tno cases and mth failure m three others The Cecil method has been used to 
construct the remainder of the urethra in fi\e of these patients 

All defects after the Thiersch-Duplai operation were closed be the Cecil or 
modified Bromie method 
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THE ETIOLOGY .\YD TREATMENT: OF URETHRITIS IN- 
FEMALE PATIENTS 

GHAKLES EBERH^RT 

From the Dipartmenl of Stirocrii Section on Lrologu Emory L mccrsilii School of Medicine, 

Atlanta, Georgia 

In diseases of obscure ctiolog> treatment is usuallv dia erse and often unsatis¬ 
factory Such IS the status of urethritis in females 
This morbid condition ivas assumed to be caused bv interstitial infection in the 
wall of the distal urethra Amputation of the chstal one centimeter failed to 
produce sati-^actory results Destruction of the entire urethral mucosa bv elec- 
trosurgical methods pro\ed e\eu more disappomtiug Further studi recealed 
that the infection onguiated in the paraurethral glands Unroofing these ducts 
brought encouraging results 

This report mil describe a concept of the pathogenesis of urethntis and the 
mechanism of surgical attack on the ini oh ed paraurethral glands 
The report is based on the treatment of 171 consecutu e adults mth urethritis 
encountered in pn\ ate practice 

En01.0GIC\L CONCEPT OF rRETHRlTIS \ND ITS COMMON COMPLIC VTION'S 

The pathogenesis of urethntis and cvstitis is illustrated diagrammaticallv m 
figure 1 In <1 the urethral gland is normal The proNimal portion of the gland is 
alwais m intimate relationship mth the mternal sphincter of the urethra 
Normalli, the mucosa possesses natural defense against the bactenal flora of the 
lailia Figure 1, b represents the pathologi of urethntis The gland nail ha^ been 
miaded bi bactena produemg a loiv grade chrome inflammation of the entire 
duet This results m scamng and partial occlusion of the gland Smiptoms of 
urethntis of lanang degrees, anse from the presence of this inflamed gland 
which he^ mthm the grasp of the sphmeter In c bactenal im asion of the path¬ 
ologic gland bi a second microbe has occurred "When these bactena are dis¬ 
charged upon the urethral mucosa, acute secondary cvstitis occurs, d Figure 
1 c represents failure of treatment The gland has been onl\ partiallv unroofed 
leaving an infected stump mth sirailar invasiie potentiahties as an untreated 
infected gland In f the stump has been destroi ed produemg cure 

VNCTOMT 

The paraurethral glands and ducts are homologues to the ducts of the prostate 
(fig 21 The:>e glands and their onfices are subject to mde a anation in number 
and distnbution The two chmcallv important onfices are located m a postero¬ 
lateral (5 and 7 o’clock) position just mthin the external meatus of the urethra 
In this location the glands are submucosal, more proximallc the glands become 
tubular and deeper m relation to the mucora and are m mtmiate contact mth the 
mternal sphincter (fig o) 

American Erolopcal \s5ocntion Pittsburgh Pa May &-<) 
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plasty because the neu- urethra was constructed to the tip Such grandiose 
ambitions hai e been abandoned 

Three hematomas m the scrotum had to be e% acuated but such hematomas 
ha-\e been prevented m all subsequent cases bj msertion of the dram at the 
second stage of the Cecil operation 

Keloid A generous dorsal sht is said to be an essential part of the ongmal 
Dems Browne operation This area usually heals promptly once the edema sub¬ 
sides But m one case there v as painful angulation dunng erection and the scar 
had to be evcised 

Sacculated methra In three cases large, dilated pouches along the urethra 
were excised dunng one of the prenouslj’- descnbed procedures AH three resulted 
from the mfamous Ombrddanne operation This procedure is mentioned only to 
condemn it Ei en if aU hair foUicles are destroj'^ed it creates pouches that will 
not diam satisfactonlj^ 

L nrelated anomahes It has been axiomatic that other abnormahties should be 
suspected vhen one t3q)e of congemtal anomal3’^ is encountered Fourteen un¬ 
descended testes, two mgumal hermas and three h5’’droceles were operated on 
successfuUj’’ at the same tune that chordee was corrected or w hen the penis w as 
freed from the scrotum 

Additional anomahes detected m this senes of 172 patients mcluded uretero- 
pelnc obstruction, rectourethral fistula, testicular agenesia, cleft palate, absence 
of an ear, hammertoes, cardiac septal defects, the adrenogemtal sjTidrome and 
true hermaphroditism 

Comment Although the mcidence of postoperatn e coraphcations presumabi}'’ 
can be reduced, it is uuhkel}" that they can be ehmmated The senousness of such 
sequelae and the ease with w hich they can be corrected at subsequent procedures 
help to define the usefulness of any technique 

Enthusiasm for the two-stage Cecil operation has been based on the follow mg 
observations 1) it alone promises to ehnimate persistent fistulas, 2) total hos¬ 
pitalization for both stages frequeiitl}" is less than that required bj" one-stage 
operations even when thej^ are successful, 3 ) a desirable 13^16 of new meatus 
can be created with gratif3nng regulant3’^, 4 ) an3’- inadequacies after the first stage 
usuall3 can be corrected dunng the second stage, and 5 ) it permits more precise 
forecast of the amount of treatment that should be necessar3 in any age group 

GEVERAL OBSERVATIOXS 

Expenences with 172 h3'pospadiacs have emphasized that treatment of this 
anomah demands uifimte patience, meticulous attention to seemingb tnnal 
detads, adherence to sound surgical pnnciples, flexibilit3^ to cope with the 
bizarre and the grotesque, and unmunit3 to unw holesome rationalizations 

AIan3 different basic problems may be encountered :Man3 t3-pes of operations 
are feasible and justified, none is foolproof H3"pospadias continues to be both a 
techiucal and a phdosophic challenge, and it is unlikeh that there is am le¬ 
gitimate role for the occasional operator m the pioper management of 
these anomahes 
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ebcits pain or Jr and ihe C V Mo^> Compani) 

^as destmction of the duct iraU was noted Du^g 

locabz^^ab^-fe^^^ Lmtgen and Herbut- noted a histological inflammatorv 

reatnon oi the urethra “ ' ® ^ the amputated specimens of 

The cbaracte^^ ^/subep^hehal focah round cell infliction of the 
urethra irom hactena disclosed an enterococcus m the mterstitial 

Tf" “unens and m the hmng epithehum m two Tissue 
STun^ of mne -pecunens were positue for enterococci in flee m^ance- 

methods of tkeatuevt 

, Inh.nt of dt-lal uTclhra The imbal results of amputation of the (hstal 

' ’ e„™" o ie'K- ^ ‘ ™ 

r ‘■fTaXre^ increased These failures were due to persistent stumps of glands 

Lmtgen C and Herbut P ^ A cbmeo patholopcal studi of 100 female urethra^ J 
Iro! ' 55 ”J and Brannon J The tn?atm»nt o'urethnti-in women a new 

„,;£'oV™,.U5 =<-i' 'w J « 
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Fio 1 



Fig 2 Wa\ model of urethra Right lateral view sho«s anatomi of urethral glands Cross 
sections are shoivn belou at three levels Onfice of one duct in distal urethra is occluded 
producing a cist like dilation of gland From Huffman (b\ permission of author and C V 
hlosb} Compani) 

PATHOLOGt 

Huffman' found cystic dilatation of the ducts and inflammatory reaction in and 
about the ducts and glands to be common Round cell and leukoc 3 d:ic infiltration 

' Huffman J W The detailed anatomi of the paraurethral ducts m the adult female 
Am J Ob-t andGinec 66 86-101 1948 
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Fig 7 Showing a\-uUion of urethral gland '^°^ttolVet:urand°fe=i^ 

panendtfecope sheath into ^ew gland onfice and tip of prote b 

tleeding from previou. ^uco=a ,u«t below internal veacal onfice d, 

co-a to locate tip of probe c Probe merre^ 

Tom furrow in muco=a following aimlsion oi gui 





Fig S Tip of probe is engaged in cleft of panendocope both being mthdrawn \i-ubion 
of a pi ind i" almO't complete 
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Fig 4 Oil immersion microphotograph of tissue stained bi Gram’s method shomng 
interstitial bactena which proved to be enterococcus on tissue culture A gland is seen at 
upper left X 970 



Fig 5 Shows size 28 fenestrated resectosci^ sheath in relation to length of Nesbit 
sheath Fenestra measures 15 mm b\ 2 5 mm Coudfi catheter serves as an obturator 



Fig 6 Probe used for avulsion of urethral glands is made bi grinding a ball point groove 
director to a suitable size Tip is curved gentlj towards grooved edge 

hanng stenotic onfices at the hne of amputation In 1954 this method was 

abandoned . . 

2) Cautenzahon of the entire urethral mucosa The mucosa throughout tlie 

length and circumference of the urethra was destroyed by continuous cauteriza¬ 
tion using a fenestrated resectoscope sheath (fig 5), a resectoscope loop and the 
cutting current of an electrosurgical unit wnth a setting at a sub cutting eic 

of high fTequencj currents for transurethral prostatectomi J Urol 61 3a8S.3 intJ 
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MORBIDITY 

The ideal treatment of urethntis «hould be accompanied bj a muuinal mor- 
bidit} It has been noted that in patients m nhom the treatment faded, the 
nrethntis is often accentuated Therefore, m order to determine the morbidity of 
avulsion, onlj the 49 cured ca=es m the andsion group hai e been tabulated 
(table 1) 

CBITEHU. FOR CCRE 

Patients were classified as cured when asymptomatic, with no recurrences of 
urethntis or cystitis, and negatne unne, improied when minimal mbjectiie 
symptoms of urethntis persisted although unne was negatn e, fadure when there 
wa*: an estmiated impro\ ement less than 50 per cent, or a recurrent single attack 
of cystitis 

RESULTS OF TREATilEYT (tVBLE 2) 

When the gland is unroofed fadure to produce a cure was attnbuted to a 
proximal remnant of a gland being incompleteb exposed and o%erlying the 
sphmcter Subsequent complete destruction of these glands reuilted m cure One 
patient suffered a complication caused by a rupture of the fibrous sheath of the 
urethra 0 a cm distal to the onfice of the bladder This resulted in partial in¬ 
continence which lasted 6 weeks 


SUilMABY 

Urethral glands can be demonstrated m all females nho suffer from urethntis 
The gland orifices of greatest importance are located in the floor of the distal 
urethra In this area the onfices of these gland-: are constantly exposed to the 
bacterial flora of the nd\ a The ducts of these glands course along the length of 
the urethra and terminate in the region of the mtemal sphmcter 

Imasion of the urethral glands by enterococci produces urethntis Inflam¬ 
matory damage causes partial occlusion of its lumen The duct is then me aded bv 
a second micro-organism, commonly E cob When these bacteria are dis¬ 
charged the defense of the urethra is o\ erwhelroed and secondare cvstitis occurs 

Urethntis and its secondary complications of cystitis and pyelonephntis can 
be arrested or cured by destruction of the pathologic gland This can be ae- 
comphshed effectn eb as destnbed 

The author mshes to thank Dr I W Huffman and the C Y Mosby Com¬ 
pany for granting permission to reproduce the photographs m figures 2 and 3, 
and Dr Guy Darrell \^er for the bactenological studies of the urethral 
specimens 

478 Peachtree Si , XU , Atlanta 8, Ga 
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This mode of treatment nas also abandoned because of the low cure rate and 
nigh morbidit 3 ^ 

3) Avulsion or unroofing of the urethral glands Treatment is done under general 
anesthesia 'Rith the irrigating fluid flowing brisklj, the pan-endoscope is 
inserted into the istal urethra A probe (fig 6) is passed along side the instru¬ 
ment into the field of Msion The orifices of the urethral glands ha\e alwars 
appeared normal The probe (fig 7) is then easilj^ inserted into the most distafh 
p ac^ orifice located at 5 and 7 o’clock just mthin the meatus The iiidden tip 
o the probe can be located by depressing the handle resulting m tenting of the 
mucosa while adi ancmg the panendoscope The tip of the probe is then elei ated 
to prei ent damage to the internal sphincter The oi erbmg mucosa is pierced just 
distal to the internal vesical onfice The probe tip is engaged in the beak of the 
sheath and both are simultaneously withdrawn (fig 8) This tears a furrow in the 
mucosa Usually it is necessarj^ to aimlse only the tw o glands located at 5 and 7 
o’clock Postopeiatn^ely, there is a marked tendency for the gland to heal bj 
coalescence of the incised edges, moie particularlj^ at the proximal end For this 
reason the torn edges of the mucosa are trimmed awaj-^ emplojmg the fenestrated 
sheath (fig 9) In addition a 26-30F Folej*^ catheter, left indw ellmg for four days, 
further prevents the reformation of the roof of the duct 



Fig g Endoscopic view of fenestrated sheath showing torn edge of mucosa being tnmmed 
using a 10 gauge loop Artenal bleeders are easih located and coagulated 


Table I 


Morbiditj 

1 

Degree 

Number of 
Patjenl5 

Per cent 

Xo s}mptoins 

0 

23 

46 

Djsuna up to 2 iieeks, no narcotics 

1 + 

15 

31 

Djsuria up to 2 neeki,, with narcotics 

2+ 

S 

17 

D 3 suria bej ond 2 weeks, with narcotics 

3-t- 

2 

4 

Djsuria, catheter and narcotics required 

4-b 1 

1 

2 

Total 


49 

100 


Table 2 Results of treatment 


Number of 
Patients 

j ^[cthod 

t 

Hme FolIoACcd 1 

Cured 

ImproAri 

1 

Failed 

61 ] 

Amputation | 

1 36 months | 

26 (43%) 

S (13%) 

27 (44%) 

23 

Cauterization | 

19 months 

5 (22%) 

7 (30%) 

II (4S%) 

S7 1 

Anilsion ' 

1 

13 months ( 

49 (56%) 

1 2S (32%) 

W (U%) 
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caused bj the injection of some such substance as bichloride of nieicurc or 
1 1000 a'cnflanne solution (where the urethra has been kept filled with the 
solution eien under gentle pressure for eieii fairh short periods) 

ETIOLOQl OF ICCTE POST-TRANSORETHRAL RESECTION ERETHRITIS 

It can be seen from the follownig de^nptioii of the technique wluch I ha\e 
emploied for maw lears for the transurethral resection operations ind the 
methods emploied for the stenliz.ition of the geuitilii and instruments, as well 
as the other procedures, it is uiilikeh that the preoperatn e, operatic e, or post- 
operatiie measures are the pnncipil cruses of the rente urethritis 

In the mam rears that I hare been doing transurethral resections I hare 
caned me technique cere little The Dncas-Bocne electrosurgical unit (not the 
A G iiiut) has been used wath the cutting current set at oa or 60, rarelc 65, and 
the klcCarthc electrotome made bv^ Anrencan Ccstoscope ^lakers, Inc bonre 
jears ago I began using glass instead of bakehte sheaths and a little later 
nrelanune sheaths also For mane jears all me instruments c\ere sterilized be im¬ 
mersion in 10 per cent formalin solution, but for seceral jears I hace used a 
solution of \CkII urolocide m cclnch the instniments and cords hace been 
soaked for never less than one hour As an irngation I used sterile distilled cc ater 
until about three or four rears ago c\hen I changed to cjdal solution 
The Liebel-Flarsheim electrosurgical uiuts hace been thorouglilc checked be 
a factorc representatice He found nothing ccTong I tested the sheaths, wluch 
1 had been using, bj' chppiug the ware of the inactic e electrode to the tip of the 
sheath and, wath the «heath submerged, passing the actice electrode along it to 
wathin three or four nulhnieters of the inactice electrode There was no casible 
ecadence of acticatj of the electnc current 

The patients hac e been shac ed and cleaned in their rooms, and as soon as thee 
were put on the operating table I hace tried to sterilize the urethra as far as 
possible be injecting I 1000 acrifiacane into the urethra a couple of times 
Retention of sufficient acnflacane in the urethra to cause strictures has been 
precented bj careful compression along the urethra before the electrotome 
sheath was inserted Tincture of zephiran solution has been used for sterilizing 
the skin of the penis, pubes, and ‘scrotum The drapes hac e been tow els and a 
large sheet 

The anesthetic has usuallj been spinal (not a high one) reinforced cchen neces- 
sarc be gas-oxj gen or pentothal sodium The preanesthetic hj'podemiics hac e 
for c ears been sec en grains of sodium lununal follow ed be pantopon or deinerol 
and atropine 

The retention urethral catheters hace alwacs been stenhzed be boiling for 
tlnrfc tofortj minutes In the past few months thee hac e been aiitoclac ed it 50 
pounds pressure for 15 minutes If the urethntis has been caused be inadequate 
stenhzation of the catheters or instnmients it certamlc would hace appeired 
cears ago instead of just last ccar 

\fter the fourth case of acute urethntis occurred, eecrjihmg in the transure¬ 
thral resection operating room was autoclaced which could be stenhzed in that 
manner, and the room was thoroughle cleaned, sealed, and sterilized for n hours 
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SEVERE ACUTE URETHRITIS FOLLOWING TRANSURETHR-M 
PROSTATIC RESECTION 

iMOxN’TAGUE L BOYD 

Fjom April 1956 to Decembei 1957 I had five patients vho acquired am 
uiethiitis after transurethial resections, a complication of the operation nevt 
encountered me pre\nouslj'' It is a sc^ere inflanimatorj 
b}’’ e\tensne strictuie foimation necessitating tieatnient by uret ni 
vith sounds , , - jj 

On the first postoperative da}"^ there is edema of the meatus an o e > 
and at times, some edema of the prepuce Some uretliral dischar^ 
the catheter, vhen, on the fouith day, the catheter is remoi c 
edema, vith the dischaige diying at the meatus, may seal up 
fiist feu 1 oidings aftei the iemo\ al of the cathetei the urine is pas^ ^ 
but uitlun tueh'e to tuenty-foui houi’s a definite dinunutioii j 

and foice of the stream and \ oidiiig is freciuent and painful In tuo 
had to leplace the urethial catheter and in tuo a 24 F bougie h ou 
the uiethia, its passage was painful and followed b}' a good ea o 


DIFFEHENTIAL DIAGNOSIS 

This 13^36 of uiethiitis should be distinguished fiom the ordniar} i 
thiitis which sometimes occuis aftei urethial tiauma and a -^miation 

alleigic patients, followscathetenzation While the seventy o ei 
m these cases vaiies, and at times ma}'' be marked, I ha\e seen ii 


stnctuie development , delai’ed 

Noi is it the luethritis which follows transurethial resec ion 
stnctuie foimation occure, in such cases the symiptonis o acu e 
absent This t3T3e of complication has happened tnjrequen 
transuiethral lesection, and I haie always thought that the of 

from some localized urethritis existing prior to the operation, oi ^ or 

the meatus or of the pendulous uiethia, changes w iic ab 

congenital and were marked enough to 

normal paits of the urethia dunng the time that the sheath of the ^ ^niptonis 
was m It In none of those cases has the patient had acute m t 3 P 

and there has not been such emdent trouble m ^med ateR 

tion The strictures weie discoiered at routme checkups of p 

w eeks after operation uroloffists, 

The ui ethritis of the acute nonspecific type, not i^requentR 3 ^ 

where there is a more or less profuse purulent urettol dischai-g , 
by urethial stnctures, and almost all of such cases hai e a prett3 marked p 
this and posterior urethiitis from which the s3Tnptoms arise ,rpiliritis 

in the past the only strictures which I have seen following 
have been fiom acute gonoreheal urethritis or from the sec erer cas 

Read at annual meehiig of the American Association ofGenito Urinan Surgeons Hot 
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the uxethntis did not always occur follovang transurethral resection, nor did it 
occur in ani of m 3 nonoperatne cases nhere retention catheters nere used 
Howeier, I haie been told (personal communication)* that a neurosurgeon had 
sei eral cases of rather sei ere acute urethritis from usmg a retention catheter 
after spmal operations, and only a month ago I sail one such case 24 hours after 
an A C il I catheter had been inserted m which there was edema of the meatus, 
the glans, and the prepuce 

Another urologistf had two cases of acute urethntis nhere the same make of 
retention catheters nas used, one followmg a retropubic bladder operation and 
the other after operation on a penneal abscess In earl 3 April 1957 he performed 
tivo transurethral resections the same da}, using a Bardex Foley m one case and 
an A C I m the other, the patient who had the A CIM1 catheter had acute 
urethntis He has had altogether seven or eight cases, most of them after trans¬ 
urethral resections 

To test for skm sensitmty to the catheters I cut small pieces of both Bardex 
and A-Ckll catheters and fastened them to the inner thighs m tvo of the 
patients who had had acute urethntis The pieces were cm ered mth adhesn e 
plaster, which m turn was cos ered with coUodion, and they were left on four da} s 
on one patient and six or seven on the other, without the shghtest sign of redness 
under the rubber 

I hai e talked wnth Mr IHeme, the Amencan C}stoscope Makers, Inc repre- 
sentatue m our temtor}% aud recentlj to !Mr Fredenck J Wallace Thej both 
tell me that they make their own catheters at A Clil I and haie m no way 
changed the composition of the rubber m the catheter and, furthermore, that 
A C M I has had no report from an} one else concerning urethntis from the 
catheters although they hai e sold man} hundred catheters I do not see, m con¬ 
sideration of this information, how it could be the t}Tie of catheter which is the 
causatii e factor 

On December 27, 19oG I made a report of the occurrence of this complication 
m an Urologists’ Correspondence Club letter, and I haie bad only two replies, 
one from an urologist who had seen onl} one case and anotherj from an urologist 
who reported that fii e of his cases had this t}'pe of urethntis, four after transure¬ 
thral resections and one after a suprapubic prostatectomy He wntes me 
that the retention catheters were latex Foley catheters made by A C M I 

It seems improbable that the acute urethntis results from a sensitmt} to an} 
of the antibiotics The third and fifth of these fi\ e cases had no sensitn it} to 
drug= The firrt and fourth had had skm eruptions from peiuciUm but rccened 
none at or after operation, the second case had a hirtor} of skin eruption from 
sulfonamides and, of course, was gi\en none AH of the patients recened some 
antibiotics after operation ca*^ 1 , terramicm and chlorom} cetin, case 2 , com- 
biotic furadantm, and m}steclin at different tunes, case 3 , combioti’c and 
chloronncetin, case 4, chlorom}cetm, case 5, mcstechn In none of the patients 

* Dr Homer Swanson 

+ Dr Samuels Ambrose Atlanta, Ga 

* Dr Arthur J B Butt Pensarola, Fla 
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Mith formaldehyde But still the comphcation has continued in spite of these 
precautions, and even vhen, about the last of March 1957, ve moved to the 
newlj’^ completed Piedmont Hospital, one case of acute urethritis followed a 
transurethral resection, and one case of severe urethritis occurred w hen a reten¬ 
tion catheter was placed m the urethia of a patient followung a spmal operation 

For lubrication of the electrotomel have used A C jM I jel forman}’’yeais, fre¬ 
quently remonng and relubncating the sheath dunng the operation The long 
contmued use of this lubricant without acute urethritis w ould seem to ehminate 
it as a cause m my cases, and another urologist has had acute urethritis occur 
although he used mmeral oil and vaseline for Inbrication of the sheath The 
mactive electrode under the patient has either been w et with w ater or had K Y 
jelly apphed Of conrse, batteries have been emploj’'ed for hghting the lamps on 
the telescopes 

Urethral trauma resulting fiom the urethrotome in a narrow ed urethra is not a 
hkel}’^ cause On aU of the five patients I had passed a 28 or 29F bougie A boule 
easilj’’ through the meatus, and to the external sphincter, before I operated upon 
them and on the last patient I passed a 32F bougie A boule without encountering 
any resistance In only one case was theie an}’'evidence of preoperative urethritis 
That w as the fourth case w here the passage of a 29F bougie & boule resulted m a 
shght bleedmg from the urethia but no sign of tightness of the urethra w’as found 

I have been corresponding with Dr Hjalmar Cailson of Kansas City concern¬ 
ing the etiolog}’ of post-tiansurethral resection stiictures He stated man Urolo¬ 
gists’ Letter Club lettei of January 10, 1955 that stiictures invariably occurred 
as the result of usmg the same electrotome sheath more than 75 times and if he 
changed to a new sheath no strictures occurred I cannot be sure that he and I 
are discussmg the same comphcation His letters do not seem to mdicate that 
his patients had acute methntis As I have pointed out above, the usual post- 
transurethral resection stncture develops without all the severe symptoms which 
occur in these cases of acute urethritis I have not counted the number of times 
that I ha^ e used my difleient sheaths but I am sure that they have not been used 
more than thnt}'^ oi fort}’ times since they weie new However, I have now only 
new sheaths 

For the postopeiatii’e retention cathetei I used foi many years a straight red 
mbber urethral cathetei but laiely a size larger than 18F YTien the Foley cathe¬ 
ter came along I began using a 20 or 22F Foley latex catheter with a 30 cc bag, 
usually putting only 12 to 15 cc of water in the bag Both Bardex and A C M I 
catheteis weie used without discrmunation until the early part of 1956 

The traimia from the postoperative retention catheters in my cases has been 
the same foi years without pioducmg a single case of acute urethritis In the 
first case hamng this acute uiethritis a 22F “YTieeler” (Bardex) Foley catheter 
was used Immediatel} after that I began using the new A C M I Foley catheter 
(which was put on the maiket at about that time) because of the reaction with 
the Wlieelei catheter and because the new \ C M I catheter had a much larger 
lumen than any of the other Foie} catheters Although we began using the new 
A C I catheters exclusneh at the Piedmont Hospital it must lx; noted that 
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hypertrophy The bladder neck elevation and fixation made it difficult to pass 
the sheath of the electrotome J^Iicroscopic sections of the resected tissue showed 
a r en few quite small areas of carcinoma (confirmed by the Aimed Forces Insti¬ 
tute of Pathologj) He had no postoperative elevation of temperature but the 
urethral obstruction, following the removal of the retention catheter, was the 
most maiked of any of the cases Voiding was frequent, difiScult, and painful 
Instrumentation WTthout general anesthesia w as almost unbearable The catheter 
was replaced sereral times for one, two, or three days at a time Subsequently, 
since I had to administer a general anesthetic to dilate his uretlira, I did an 
intenial uiethrotomj (about three months after the transurethral resection) 
He has been taking stilbestrol continuously since the carcinoma w as reported to 
har e been found 

Since endoscopy, C 3 ’^stoscopy, and rectal palpation at the tmie of the internal 
urethrotomy showed no further eindence of carcmoma I sent him, for the sake of 
thoroughness, to Dr Charles Higgins for consultation At the Cleveland Clinic a 
transurethial biopsj of the bladder neck and remaimng prostate tissues w as done 
w ithout discoi ernig anj-- carcmoma 

Case 0 H J D , 59, mariied (Piedmont Hospital No 168820), was operated 
upon December 21, 1956 He was a man upon whom I had done a transurethral 
resection m Julj 1948 He returned m 1956 with chronic prostatitis, which was 
ven lesibtant to treatment and, also, a recurrent benign prostatic hypertrophj’- 
Before the transurethral resection a 32F bougie ii boiile was passed quite easily 
through the urethra 

He had elei ation of temperature to lOOF the day of and the day after opera¬ 
tion, and a great deal of pain from the acute urethritis But I think that he was 
more sensitn e to pain than usual I had to dilate his urethra under a general 
anesthetic a number of times, aftei which he seemed quite well 

CONCLUSIONS 

Fne cases are reported of severe acute urethritis folloinng transurethral 
resection There is almost immediate nsible edema of the meatus and even in 
some caMis of the glaiis and of the skin about the coronarj’^ sulcus Urination 
becomes painful and difficult once the retention catheter is remoi ed and the 
caliber of the urethra is considerablj’^ reduced All the patients have acquired 
cxtcnsii e fibrous strictures of the pendulous urethra winch hax e required montlis 
of urethral dilatation with sounds 

Careful consideration of most, if not all, of the causes for such a complication 
IS discussed without am conclusion being reached as to the etiolog}' 

It IS made clear that this is a sei ere complication which should rcceue senous 
consideration if ciidencc of its continued occurrence accumulates 

2360 Habersham Rd Y IF , AUanta 5, Ga 
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■was there e\adeiice of skin eruption or gastiointestinal upset, except in the first 
case M here the dermatitis on the hands had been present before operation 

Cultures of the urethral discharge were unfortunate^ not made Pei haps 
something could be learned from cultures although the methral discharge was not 
profuse Protectmg the meatus from contairunation by sterile dressings put on 
over the glans penis at the end of the operation might offer a better chance of 
getting an uncontammated culture Accurate determination of the kind of 
organism foimd m the urethra after the catheter is removed is made difficult 
because all patients havmg retention catheters after transurethral resection hai e, 
invariably, infected bladders in spite of the administration of chemotherapeutics 
and antibiotics, so that when the catheter is removed and the patient \oids, the 
urethra is, of course, contaminated by the bacteria ui the urme and, wnth the 
stricture formation which is present, there is a tendency for the retention of 
urine m the urethra to exist 

CASE HEPORTS 

Case 1 The first patient havmg this comphcation of acute urethritis was 
W H M (Piedmont Hospital No 163599) 57, married He had been treated 
for some years for an “allergic” dermatitis on his hands, which was still present, 
and there w as a history of his ha\nng had a skin eruption from penicillin He had a 
bemgn prostatic hyperplasia and also a chrome prostatitis and a 22F “Wlieeler” 
(Bardex) Foley retention catheter w as used On the first and second postoperatn^e 
days he had elevation of temperature to 101 (w hich is in my experience unusual 
for transurethral patients) but none thereafter As this was the first time I had 
ever seen the comphcation of severe acute urethritis I thought it w as an allergic 
reaction and requested his general medical doctor to start treating lum for 
allergj'^ He had a good deal of discomfort on voiding and did not void \ ery w ell 
He w'ent home on the sixth postoperative day, but had so much trouble that he 
came back the same day, and I found that an 18F catheter was tight in the 
pendulous urethra and that the residual urine v,as 300 cc, He improved slowlj' 
and w^ent home again on the twelfth day The urethra subsequently was gradually 
dilated wnth sounds, at increasingly longer inteiw^als, to 32P for about four 
months 

Case S J J J (Piedmont Hospital No 165032) aged 52, married, had a long 
standing bladder neck obstruction due essentially, I beheve, to chronic prostati¬ 
tis and perhaps some congemtal bladder neck changes, and he also had some 
early benign prostatic hjpertrophy I had treated him earher foi chronic prosta¬ 
titis and chronic senunal vesicuhtis He had httle or no postoperatn e fe\ er and 
his postoperative history was much the same as the others 

Case 3 J M F , aged 61, married (Piedmont Hospital No 167705), had early 
benign prostatic hjpertrophy, and elevation of temperature after operation to 
99 8F at most for a couple of days, and his postoperatn e historj^ was much the 

same as the others , , , , , , 

Case 4 T C L, 75, widowed (Piedmont Hospital No 168313), had a bladder 
neck fixation due seemingly to chronic prostatitis, and a small bemgn prosta le 
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The edema mcluded a portion of the foreskin on the nght side of the frenulum 
There rvas no ulceration or abrasion noted 

Laboratory studies nere as follows red blood cell count 4 0 nullion, white 
blood cell count 8 0 thousand, hemoglobm 115 grains, urmal} sis was negative for 
albumin and sugar, no cellular debris was noted m the centrifuged specimen 
Sedimentation rate was 7 mm m one hour, ^TDRL and Kohner agglutmation 
tests were negatn e A routme chest x-raj was normal An electrocardiogram was 
normal 

A pronsional diagnosis of thrombophlebitis of a dorsal r em of the penis n as 
made 

Treatment with phenj Ibutazone (butazohdm) 100 mg 4 times a daj nas 
started on the date of exammation and contmued for 10 da 3 's The edema and 
tenderness subsided markedly witbm 48 hours of treatment, and exammation on 
the tenth daj’^ re\ ealed a normal perns with no endence of edema and no palpable 
or tender i enous mass 

Followup exanunations hare been made at monthlj intenals and there has 
been no recurrence 


COMXlEVr AMD SHXIMARA 

A case of thrombophlebitis of a dorsal vem of the penis has been presented 
Treatment with phenj Ibutazone (butazohdm) was entuelj satisfactorj^ The 
etiologj' of the condition is undetermmed No similar case has been found in the 
literature 
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THROjMBOPHLEBITIS of a dorsal ^tein of the penis report 
OF A CASE treated BY PHENYLBUTAZONE (BUTAZOLIDIN) 

JOHN D HELM, JH and IAN G HODGE 
From Lancaster General Hospital, Lancaster, Pa 

A revie\\ of the literature failed to disclose a report of a case of thrombo¬ 
phlebitis of the veins of the perns Localized thrombophlebitis is uncommon 
except in the legs and is even less common m an ambulatory, othennse healthy 
patient 

The use of phenylbutazone has been described in mani’" inflammatorj^ states ' 
Stein and Rose- described its efficacy in superficial thrombophlebitis Its pharmo- 
cologj^ dosage, and toxicity hai e been reported * 


CASE REPORT 

A 29-year-old vhite man vas first seen on August 27, 1956, complaining of a 
localized swelhng and associated pam along the dorsum of the perns This 
sjTTiptom recurred each morning He had noted a firm cord-hke structure ex- 
tendmg along the dorsal aspect of the perns m the region of the swelhng v henever 
such svelhng vas present There seemed to be some association between the 
sv elhng and a full bladder and occasionally the swelhng subsided after i oiding 
There was no relationship between the svelhng and sexmal relations His only 
other complaint was vague low back pam, present particularly m the earlj’' 
mornmg His past medical history uas negative, except for “inflammatory 
rheumatism” as a child Fanuly history v as non-contributor 3 ’' Physical examin¬ 
ation height 5 feet 11 inches, weight 169 pounds, blood pressure sj^stohc 124 
mm , diastolic 72 mm Well fitted, partial dentures v ere noted Both the lungs 
and the heart ii ere essentially normal On abdommal examination no areas of 
locahzed tenderness and no palpable masses were noted On examination of the 
external gemtaha, at the time of bis imtial examination, nothing significant 
could be detected On February 15, 1957, on a return nsit, examination of the 
perns revealed a hard, tender vein extending along the dorsal aspect The vein 
was readily cusible as it traversed the coronal sulcus The overljnng skin m the 
region of this vein was shghtly mflamed and surrounded bi’’ edematous tissue 
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The edema included a portion of the foreskm on the nght side of the frenulum 
There vras no ulceration or abrasion noted 

Laboratory studies were as follows red blood cell count 4 0 million, white 
blood cell count 8 0 thousand, hemoglobm 11 5 grams, urinalysis was negative for 
albunun and sugar, no cellular debns was noted in the centrifuged specimen 
Sedimentation rate was 7 mm m one hour, IDIIL and Kolmer agglutination 
tests were negative A routme chest v-ray was normal An electrocardiogram was 
normal 

\ proiTsional diagnosis of thrombophlebitis of a dorsal i em of the penis n as 
made 

Treatment with phenylbutazone (butazohdm) 100 mg 4 times a dav was 
started on the date of evamination and contmued for 10 dajs The edema and 
tenderness subsided markedlj ivithm 48 hours of treatment, and examination on 
the tenth day revealed a normal perns with no endence of edema and no palpable 
or tender i enous mass 

FoUowup examinations have been made at monthli mtenals and there has 
been no recurrence 


COmiEXT AVD SCiDLUlT 

A case of thrombophlebitis of a dorsal xem of the penis has been presented 
Treatment with phenylbutazone (butazohdm) was entirelv satisfactory The 
etiologj of the condition is undetermmed Mo similar case has been found m the 
hterature 
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C\STS OF THE PROSTATIC UTRICLE (AiHLLERIAN DUCT CYSTS) 
REPORT OF TWO CASES IK CHILDREN, EACH CONTAINING 
CALCULI, CURED BY RETROPUBIC OPERATION 

HARRY j\r SPENCE and V C CHENOWETH 

From the Department of Urology of the Dallas Medical and Surgical Cbntc, and the Lnucrsttg 
of Texas Southwestern Medical School, Dallas, Texas 

All increasing numbei of papers in the hterature, relating to disorders of the 
remnants of the muUenan duct system in males, attests to the clinical impor¬ 
tance of this subject The subject has been neU reviewed b 3 '^ Aloore and Howe in 
1953, and by Slocum m 1954, who give an extensive bibliogiaph^ The latter 
author states that 49 cases of muUenan duct cj'sts have been reported Un- 
doubtedlj'' the mcidence of such cysts, however, is more common than the 
hterature w ould mdicate, as borne out b 3 ’’ the fact that w e have seen personal^" 
several presented at infoimal pyelogram conferences at urologic seminars and 
sectional meetings 

The purpose of this papei is to present tw o cases of C 3 'st of the utricle occurring 
in children, each contaiiung calcuh, and to describe a comparatneh simple 
suigical technique for correction of the lesion when the C3'st is not unduly large 

EMBRX OLOGX 

It IS generall 3 ’' accepted that the muUenan duct S 3 'stem, which arises during 
the undifferentiated stages of development of the human emblem, glides rise to 
the fallopian tubes, uterus, and upper x-^agina in the female, whereas, ui the male 
the mullenan ducts legress except for the cranial ends which persist as the ap¬ 
pendices testes and the joined caudal ends which peinist as the prostatic utricle 
or uterus mascuhnus (fig 1) This is the depression which is noted m the midline 
on the verumontanum between the openings of the ejaculator}’^ ducts customarily 
seen on routine panendoscop 3 '^ Fadure of the normal regiession nia 3 " gne nse 
to a C 3 '^stic struetuie of vai 3 ung size Slocum hsts persistence of muUenan duct 
structures on a genetic oi hormonal basis and abscess formation m the prostatic 
utncle as possible etiologic possibihties in the formation of these C 3 'sts 

CLINIC XL PICTURE 

Symptoms vaiy tremendously dependmg upon the size of the cyst and the 
presence or absence of infection In some reports no S 3 Tnptoms hai e been noted, 
a midline C 3 ’^stic mass in the region of the prostate being detected onlj’’ on rectal 
examination IMoie commonly, however, disturbances of micturition, perineal 
discomfort, and bloody or watery urethral discharge have been reported A ^ er 3 ' 
large cyst ma 3 " be felt on abdominal palpation, and is usually considered to lie a 
full bladder until its persistence after cathetenzation is noted TJie most helpful 
diagnostic measure is radiographic demonstration of the C 3 st after injection of 

Read at annual meeting of the Amencnn Association of Genito Unnnri Surgeons Hot 
Sprinp'^ Vft , 1-3 1957 
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Fig 1 Diacrain showing male and female genital duct as present in u^iffer- 

entiated stage and m fulh de\el(^d male (From Dodds, G S Essentials of Human 
Embn olog\ , 3d ed Nerr York J Wilev <k Sons, 19d6 ) 


radiopaque dye bj means of catheterization of the utricle or b\ penneal pimcture 
The cj st contents hai e been t anously descnbed as serous, mucoid, purulent, or 
hemorrhagic Demonstration of subtesical location of calcuh on obhque and 
lateral cj stograms is suggestive evidence of a mullenan duct cj st 


THEVntEVr 

Dependmg upon the circumstances, rectal massage, consen atu e dramage bi 
catheterization of the utncle, or permeal, suprapubic, or retropubic surgical 
excision has been earned out m the cases reported m the hterature In general 
the smaller cjst£ hate been approached bj the penneum vhile the larger ones, 
which haie presented abdonunaUj, haie been approached from aboie Due to 
the intimate association of the C 3 st wall with the undersurface of the bladder, 
prostate and rectum, the majontj' of the surgicallj treated patients hai e pre¬ 
sented difiBcult techmeal problems 

The technique earned out m our tw o cases, namelj', saucenzation of the cj st 
through the retropubic transi esical approach w ould seem preferable where the 
size of the cj st w ould permit this The detads of the operation are descnbed in 
the first case report below and are illustrated m figures 3 and 4 


C\SE REPORTS 

Case 1 D (fc S Climc Xo C 7591 An 18-month-old white male infant was 
seen on \pnl 17, 1952 with a historv of frequencj, djsuna, bloodv unne of 24 
houn-’ duration Phi sieal exammation was normal A plam \-raj' film and a cj sto- 
gram were normal Cistoscopi with the Xo MAIcCarthj muuature cistoscope, 
earned out under general anesthesia, disclosed diffuse acute hemorrhagic c\ stitis 
The bladder neck w as considered normal Bilateral retrograde pj elograms showed 
mild nght and moderate left h\ dronephrosis, both due to slight ureteropehic 
junction obstruction The srmptoms and the unne cleared rapidlj on chemo- 
theripc so that it was felt proper sunph to obsene the child masmuch as the 
upper unnan tract changes were not sufficientb marked to warrant pr eloplasti 
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A Similar mmor attack occurred a few months latei but cystoscopy and pyelo- 
grams showed no significant change and it nas again decided to observe the 
child 

No further symptoms occurred until April 25, 1955 at which tmie the boy was 
years of age The chdd had been w ell over the precedmg three j'^ears until a 
few days before the current adnussion when he had experienced considerable 
difficulty voidmg, associated wnth low abdominal pam 
An x-ray (fig 2, A) now show ed a cluster of 14 small stones behind the sjonphy- 
sis, and the cystogram showed these calcific shadow s to be subv’'esical m location 
(fig 2, B and C) Excretorj’’ urogi’aphj’’ demonstrated shght hydronephrosis on 
both sides attributable to coincidental ureteropelvic junction obstruction From 
the position of the stones it was surmised that thej’’ imght well he wnthm a cj'st 
of the utnele Cystoscopy under general anesthesia now showed a defimte con¬ 
tracture of the bladder neck with elevation of the floor, but no stones w ere seen 
within the bladder or piostatic urethra There was questionable crepitation to 
the 1 ectal examining finger 

Open operation was earned out on Apnl 25, 1955 (figs 3 and 4) Through a 
transv erse suprapubic mcision, the antenor surface of the bladder and prostatic 
urethra were exposed by the retropubic approach The bladder w as opened and 
found to be thickened and trabeculated There was a definite run of tissue at the 
bad der neck No stones lay wnthm the bladder The incision was then extended 
longitudinally through the roof of the prostatic urethra With the finger of an 
assistant in the rectum, the obstructmg tissue at the postenor lip of the 
bladder neck was excised after the method of Bums Palpation then revealed the 
calcuh l 5 nng m a cavnty about 1 cm m diameter beneath the prostatic urethra 
and tngone This ca'inty w as opened and 14 stones measuring from 1 to 2 mm in 
diameter ex-tiacted The canty was complete^ saucenzed bj" axcising its roof 
and suturing its hning mucous membrane to the mucous membrane of the tngone 
The verumontanum could not be identified The opemng in the bladder and 
antenor prostatic urethra was closed, leanng a No 14 Fole}'^ catheter indwelhng 
Exposure w as excellent throughout the procedure The remainder of the w ound 
w as closed in la 3 mrs with Penrose dramage 

On analysis the stones were found to be composed of apatite (calcium phos¬ 
phate) Histologic examination of the cyst Iming showed “squamous meta¬ 
plasia ” 

Convalescence was unev''entful, the catheter being removmd on the sev enth 
day Followmg this the patient vmided with a strong forceful stream and vnth 
excellent contiol The mother stated that m retrospect it had never been forceful 
preoperativ^ely Two months after operation, a checkup cystoscop 3 ^ was carried 
out The bladder neck was funnel-shaped, and the original remnant of the cyst 
had shrunken and become incorporated m the bladder neck 

Six months later the child was seen because of an acute attack of pain m the 
right renal area Excretory" urograph 3 f showed progression of the nght hydro 
nephrosis, so ureterop 3 eloplasty on the nght was earned out on November 15, 
and on April C, 1956 a smnlar procedure was done on the left Conv'aloscence 
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Pio 3 Diagram of findings in case 1 



iTi txir'e'teit's 

Fig 4 Dravnng sboinng operative approach and appearance after saiicerization of the 
Cl St 


fiom both operations At as smooth PostoperatiA^e uiogiams shoned satisfactor}' 
lesults 

Comment Seteral features seem A\orth5' of comment m tins case Ihe most 
striking IS the detelopment of multiple stones inthin a cyst of the utncle during 
the three-year mtenml that the child uas under obsenation Surgical technique 
uas gratifymgly simple and satisfactoiy, and apparently has resulted m a per¬ 
manent cuie In retiospect the C3'st of the utricle uas causing bladder necK 
obstiuctioa befoie the final episode The associated bilateral ly^dronephrosis, 
due to ureteiopehnc obstniction, uas appaiently a coincidental finding unrelateu 


to the loA\er ti act disease „ , , m 

Case 3 W T S, Texas Children’s Hospital Xo 29,994 4 fii e-year-old child 
had SATiiptoms of dysuiia, suprapubic pain, pjmna and frequency and urgency 
amounting to incontinence of tuo months’ duration 'When first seen in amia 
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Fig 6 Stones hare reformed in case 2 two upper ones being in bladder and lower ones 
in cvstic cantr left behind at first operation 


1955 general phyncal examination vras normal Rectal examination ret ealed a 
tender hard mass, about the size of an En^b walnut in the region of the 
prostate m the imdhne All appropriate laboratorv studies were withm normal 
limits except for gross and microscopic pruna mth Proteus on culture A plam 
x-rat excreton urogram and cistogram (fig 5 A and B) showed one stone 
Ijmg within the bladder and one or more stones mterpreted as Ivmg within the 
region of the prostate The upper unnart tract was normal Ct stoscopy was not 
entireh satisfactorv but a stone was seen m the bladder and a mass mdented the 
floor of the prostatic urethra which grated as the c\ stoscope was passed over it 
On Februarv 1 1955 through a midhne suprapubic mcision, the bladder was 
opened and the bladder calculus was remot ed, after which an additional stone 
was =ecn to hate one end projectmg into the urethral lumen, and the remaimng 
stones Itnng in a pocket behind and abot e the prostate These were fragmented 
in elTons at remot al but as near as could be told all it ere remot ed No attempt 
wa.' made to saueenze or obhterate the catntv and the bladder teas closed about 
a mprapubic tube 

The immediate cont alescence was smooth but two months later because of 
persistent pmna and symptoms of c\ stitis urethrograpbi and c\ stoscope were 
repeated This re\ ealed a calcification Inng po^ienor to the prostatic urethra 
uhich represented a fragment remaimng from the first operation Treatment 
uas directed at medical attempts to clear up the uimare tract miection How- 
e\er the child did rather poorh, and wa« readmitted in Tanuan 195G 
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Cystoscopy on this admission showed a large diverticuliun-hke cavity com- 
mumcatmg vith the floor of the prostatic urethra, vhich contamed tvo large 
calcuh Additional stones M ere noted withm the bladder itself (fig 6) The bladder 
neck v as narrow and contracted 

On reviewing the entire problem, it i\as concluded that the primary lesion 
here was a cyst of the utncle mth recurrent calculus formation Accordmglj’-, a 
retropubic saucenzation operation uas earned out The bladder vas opened and 
the bladder calcuh removed The floor of the bladder neck was avcised and the 
underljnng prostatic urethral diverticulum was unroofed and the calcuh therem 
removed The canty v as saucenzed by the method desenbed above, foUoinng 
V hich the patient made a satisfactorj’' convalescence The urme became clear and 
bladder function returned to normal 

Unfortmiately the child vas lost to follovnip for one year and on return vas 
found to have a stricture at the bladder neck inth stones again m the bladder A 
Bradford Young enlargement of the bladder outlet vas accomphshed at vhich 
time the prenouslj’’ saucenzed cyst had not reformed A postoperatn^e urethro¬ 
gram showed a normal prostatic urethra and bladder neck 

SUMMAKT 

Tn o cases of children mth utncle cj’-sts contairung calculi, v ere operated on by 
retropubic saucenzation techmque 

The techmque consisted essentially of avposnig the antenor surface of the 
bladder and prostatic urethra through the conventional retropubic appioach, 
just as nhen one does a Bums or Bradford Young bladder neck Tension After 
operung the bladder Ion down and extendmg the mcision mto the prostatic 
urethra, nsuahzation nas excellent, and the cyst nas deroofed, the calcuh 
extracted and the margms of the cyst hmng, forming the floor of the cyst, n ere 
sutured to the adjacent mucous membrane of the normal prostatic urethra and 
tngone Care was taken m each mstance that saucenzation n as complete and no 
“pockets” remamed Bladder neck contracture nas present m both instances, 
and this nas corrected smiultaneouslj’^ mth the saucenzation of the C 3 'st In- 
dwelhng urethral catheter dramage for five to sei^en da^’^s with routine n ound 
closure completed the procedure 

references 

Moore, V and Hove, G E MOllenan duct remnants in the male J Urol , 70 781-7S8, 

Sloc^^ R C MOUerian duct cists Trans Southeastern Section, Amer Urol Assn, 
1954, p 26-33 



The JotiD.Jn, or UBOLO<rr 
VoL "9 "No 2, FebniATv 1P5S 
Pnn,f^ in 


gexitoueixaey blastgmycosis case keport axd re^tew 

OF LITERATURE 

BOX VLB ROIA'ICK a.\-d GEORGE O B4EMRUCKER 
From Ihc Urolcwu Scmcc j?in« 1 cicrans Administration Hospital, Hines, III 

H C H , a A3--V ear-old rrhite man, iras well until ^larch 1952, irlien o5teom^ e- 
litis of tLe nglit foot de^ eloped The osteoma ehtis e\ entualli required a right 
belo-sr-knee amputation which was performed at another hospital in April 1952 
Pathological report of the amputated mctremitr rei ealed blastomrcoas of the 
bones of the nght foot On May 30, 1952, he was admitted to Hmes Yeterans 
A-dmimstration Hospital with a two-dav histoiy of acute urman- retenbon He 
ga% e no history of preiaous unnarv complaints 

Chest x-ray on admission was consistent with blastomycotic in\ olvement of 
the lungs Shortly thereafter the patient became febrile and multiple cutaneous 
lesions de\ eloped The diagnosis of blastomvcosis was confirmed by prostatic 
smear and culture, and by biopsy of one of the cutaneous lesions Three 2-4-hour 
unne specimens were negative for blastomycosis on smear and culture An mtra- 
venous pvelogram was normal Cystoscopv revealed earlv hapertrophv and 
marked inflammation of the prostate gland 
The patient was gn en a course of stilbamidme therapi in conjunction mth 
iodides On this regimen his cutaneous and pulmonary lesions cleared At the 
time of discharge on December 23, 1952, the patient had no imnaia' complamts 
and prostatic smears were negatii e for blastomi cosis (Cummins Bairstow and 
Baker) 

Followmg discharge he wa': seen at three-month mtervals until January 1956 
Durmg this penod he had no gemtounnarv complamts and prostatic smears 
were negatne for blastomi cosis Chest x-raj's were normal and there were no 
cutaneous lesions 

He was readmitted to Hmes Veterans Administration Hospital on Apnl 24, 
1956, nath a two-da^ histora- of marked dj-suna The patient gai e a histora of 
left epididnmtis m ^larch 1956 which had responded to consenatiie manage¬ 
ment There were no respiratorj complaints and no histon of cutaneous lesions 
Temperature n ac 100 OF Phvsical examination was essentiallv negatii e ex¬ 
cept for an old nght below-knee amputation, a firm, nodular, nontender enlarge¬ 
ment of the left epididiauis, and a prostate which was soft, boggy tender, non- 
nodular and not enlarged The lungs were clear There were no cutaneous lesions 
4t the time of admission a greemsh-\ellow purulent mntenal was expressed 
from the prostate on massage Microscopic examination of this prostatic secretion 
reieiled the presence of small round, double refractile bodies t\TDical of blasto- 
m\ cosis Three separate prostatic smears re^ ealed the Blastomi ces dermatitidis 
org-imsm, but cultures of all three smears were negatn e for blastomi cosis Three 
24-hour unne specimens were obtained for blastomi cosis smear and culture One 
of the-c was poatno for blastonncosis Intraienous p-ielogram re\ealed mild 
blunting of the mpenor cahw of the nght kidnej Retrograde p%elographi 
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peifoimed at bIucIi time unne specimens nere obtained from both kidneAs The 
uiiiie from both kidneis was iiegatne for blastomjcosis as well as being stenle 
on routine culture Bladdei urine culture ie\ealed hemolidie Staphylococcus 
aureus, coagulase iieg-itne Blood count, serology, and byer profile were all 
essentially normal Theie was i moderate leukocr tosis with a noimal differen¬ 
tial Urinaljsis leyealed 20 wlute blood cells per lugh power field Chest \-ny 
leyealed costophiemc ingle pleural tlnckemng, but otherwase was normal Elec- 
trocaidiogram w is noimal Skin tests foi blastomycosis 1 100 and coccidionii- 
cosis 1 100 weie negitne 

The patient was placed on antibiotics wath little lehef of his unnaiw com¬ 
plaints A left oicluectomy yyas perfoimed on May 2, 1956 because of i suppura- 
tiy e syy elhng of the left epididyaaus A poi tion of the scrotal skin yy as also i emoy ed 
bee luse it w as markedly adheieut to the epididimns Pathological leport rey ealed 
blastomj cosis of the epididjams (figs 1 and 3) The testicle iras normal Culture 
of the epididymus was negatne for blastomjmosis On May 19, 1956, a tians- 
uiethi-al lesection biopsy of the piostate gland was performed Pathological 
report leaealed chioiuc prostatitis There was no eaadeuce of blastomycosis in 
the biopsied piostatic tissue 

The patient yy as giy eu a second covnse of stilbamidine therapj'm the form of 
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Fig 1 1 ^ncnuatic cord y\ntli sectioned te-ticlc and epidida mi- -hm\ang 

lelonm ep.’d'.Sy^- B sectioned testicle and epadidami- -hoaaang blastoma cotic le-.on 

an epididy-mib 
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Fig 2 Section through epididjmis il, low power, shows marked poUmorphonuclear 
leukocj te infiltration and one giant cell B, high power, shows pol) morphonuclear leukoc\ te 
infiltration and giant cell 



Fig 3 Oil 
small round 


immersion ma^fication of microscopic section through 
double refractile Blastomjces dermatitidis organism 


epididj mis shows 
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performed at ^hich time unne specimens Mere obtained from both kidnejs The 
unne from both kidneys n as negative for blastomj'^cosis as v ell as being sterile 
on loutine cultuie Bladdei mane cultme re\ealed hemoljdic Staphj lococcus 
aureus, coagulase negatne Blood count, serologj’’, and Iner profile were all 
essentiall 3 ’’ normal There was a moderate leukocj'tosis with a normal differen¬ 
tial Unnalj^sis reiealed 20 white blood cells per high power field Chest vra} 
rei ealed costophremc angle pleural thickening, but otherwase w as noianal Elec- 
trocardiogiam was normal Skin tests for blastomjmosis 1 100 and coccidionn 
COSTS 1 100 w ere negatn e 

The patient was placed on antibiotics wath httle rehef of his unnar} com¬ 
plaints A left orchiectomy was performed on Ma 3 ^ 2, 1956 because of a suppura¬ 
te e sw elhng of the left epidid 3 Tms A portion of the scrotal skin was also remoi ed 
because it w as markedly adherent to the epidid 3 'ims Pathological report re\ ealed 
blastom 3 mosis of the epidid 3 Tnis (figs 1 and 3) The testicle was noimal Culture 
of the epidid 3 mus was negatne for blastom 3 mosis On AIa 3 ’' 19, 1956, a trails 
urethral resection biopsy of the prostate gland was performed Pathological 
report levealed chrome prostatitis There was no evidence of blastom 3 cosis m 
the biopsied prostatic tissue 

The patient w as gn en a second course of stilbarmdine therap 3 ’^ m the form of 



Fig 1 A, spermatic cord wath sectioned testicle and epidid> mis Wastomi cotm 

lesion in epididjams B, sectioned testicle and epididjanis sliowang blastonn cotic ic 
in epididjanis 
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Pig 2 Section through epididjrai'i I, low power, shows marked pohmorphonuclear 
leukoc} te infiltration and one giant cell B high power, shows poljTnorphonuclear leukoci te 
infiltration and giant cell 
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performed at nhich time unne specimens were obtained from both kidne 3 s The 
unne from both kidnej^s was negatne for WastomjTosis as well as being sterile 
on routine culture Bladder unne culture leiealed hemoljdic Staphj lococcus 
aureus, coagulase negatn e Blood count, serolog 3 ^ and hi er profile w ere all 
essentiall}’- normal There was a moderate leukoc 3 dosis wnth a normal differen¬ 
tial Unnalyas reiealed 20 white blood cells per high power held Chest \-ra 3 
revealed costophremc angle pleural thickemng, but otherwise was nonrnl Elec¬ 
trocardiogram was normal Skin tests for bIastom 3 "Cosis 1 100 and coccidioni 3 - 
cosis 1 100 w ere negatn e 

The patient was placed on antibiotics with httle relief of his unmr 3 com¬ 
plaints A left orchiectom 3 ^ was performed on ]\la 3 ’^ 2, 1956 because of a suppura¬ 
tive sw elling of the left epidid 3 Tms A portion of the scrotal skin w as also remoi ed 
because it w as markedl 3 ’^ adherent to the epidid 3 'mis Pathological report rei ealed 
blastom 3 mosis of the epidid 3 ’mis (figs 1 and 3) The testicle w as normal Culture 
of the epidid 3 ’nns was negative for blastom 3 mosis On Ma 3 ’^ 19, 1956, a trans¬ 
urethral resection biops 3 '’ of the prostate gland was performed Pathological 
report reimaled chrome prostatitis There was no endence of blnstom 3 cosis in 
the biopsied prostatic tissue 

The patient w as given a second course of stilbanudine therap 3 " m the form of 
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Blastomv i« uot contngious Onlv -k instances of blastomj coas resulting 
irom inoculation from a knovrn human source are on record (Eaans Schavarz 
and Baund All of these occurred m phvsicians or laboraton techmcians per¬ 
forming autopaes on cases of sa stemic blastema coas 
There are no reported cases of blastema coas resultmg from contact avith 
mfected urme or prostatic secretions Transmisaon of blastomacoas during 
sexual intercourse IS theorehcalla posable but has nea er been reported 

The posabihta of an ammal resera oir in the transnusaon of the disease has 
been conadered B1 istomvcoas has been found m dogs (Foshaa* and IMadden) 


lACIDEACE 


Blastoma co'is is not a rare disease as veas once thought "With the mcrease m 
mterest m ma cotic infections and the groarth of the awareness of the importance 
of this group of diseases more and more eases of blastoma coas are bemg reported 

The sa^emic form of the disease occurs m 40 to 50 per cent of all cases of 
blastomacosis (Fnedman and Signorelh Kuiikel and associates, Mamn and 
Smith, 1939) The gemtoiirmara sa'stem is onla* maolaed in the svstemic form 
of the disease BIa«tomvcoas of the gemtounnara tract occurs m 20 to 30 per 
cent of all svstemic cases (Fnedman and Signorelli, Kunkel and associates, 
Martin and Smith 1939, Schirarz and Baum, Starrsand Hotz Wade and Bel) 

In 1916 Wade and Bel revieaved the hterature and found 14 reponed cases 
of gemtounnarv blastoma-cosis up to that tune In 1939 Martin and Smith 
collected a total of 25 cases from the hterature Since 1939 renews of cases of 
blastoma cosis from the Maao Chmc (Kunkel and associates) Milwaukee 
CoimtT General Hospital (Chermss and Wmsbren), Armed Forces Institute of 
Pathology (Schwarz and Baum) and other sources have brought the total num¬ 
ber of reported cases of gemtounnarv blastomvcosis to 76 mcludmg the present 
case repon 

The lungs, skm subcut ineous tissues, and skeletal svstem, m this order are 
more frequentlv ini oli ed in the si’stemic form of blastoma costs than the eemto- 
urmara- tract (Baker Chermss and Waisbren, Krost, Stober and IMoes, Kunkel 
and associates Martm and Smith, 1939, Schavarz and Baum, Wade and Bel) 
In the 76 reported cases of gemtounnarv blastoma cosis the fadnev a\ as mvolved 
m 44 or 57 9 per cent the prostate in 34 or 44 7 per cent, the epidida-nus m 19 or 
25 0 per cent the testicles m 12 or 15 S per cent the seminal a esides m 5 or 6 6 
per cent the bladder in 4 or 5 2 per cent, and the ureter in 1 or 1 3 per cent 


srreoLOGT 


Micro-copicallv Blastomyces dermatitidis is seen m prostatic smears or unne, 
as double refraetile often budding round or oa-al cells S to 20 microns m diame¬ 
ter (fig 3) The addition of a drop of 10 per cent sodium hvdroxide or 10 per cent 
potassium ha-droxide facihtates uucroscopic identification of the ortramsm on 
wet smear (Conant and associates) ^ 
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2-h3^dro\j"stiIbarQidine At the time of discharge on July 23, 1956, he liad no 
urmary complamts and prostatic smears were negatn^e for blastomj^cosis 

The patient was last seen on November 14, 1956 At this time he had no 
urmai 3 ^ complamts and prostatic smear was negative for blastom 3 "cosis Chest 
\-raj^ w as essentiaU 3 ’’ normal and there w ere no cutaneous lesions 

DEFINITION 

The term blastom 3 ’’cosis refers to North Amencan blastom 3 Tosis It is a 
chrome granulomatous infection caused b 3 ’ B]astom 3 Tes dermatitidis The 
disease was first described b 3 ’’ Gilchnst m 1894 and often bears his name North 
Amencan blastomycosis is to be distmgmshed from South Amencan bIastom 3 '- 
cosis which IS closely related to coccidiomycosis and European blastom 3 Tosis 
w inch IS actuaU 3 ’- ci^^itococcosis 

Two chmeal t 3 T 3 es of infection are recogmzed 1 ) cutaneous which is linuted 
to the skin, and 2 ) systemic charactenzed b 3 ’^ dissemination throughout the bod 3 " 

In 1951, Schwarz and Baum proposed that cutaueous blastom 3 Tosis is actually 
a manifestation of systemic disease with the internal focus being a qmescent 
pulmonai 3 '' lesion At the present time this concept has not been genenlb ac¬ 
cepted 

GEOGRAPHICAL DISTRIBUTION 

BIastom 3 ’-co£is is limited to North America In 1948, Starrs and Ivlotz, m a 
review of the hterature with special emphasis on the mcidence m Canada, found 
over 95 per cent of the reported cases of blastomycosis to be m the United States 
Blastom 3 ’-cosis is widespread m the United States It is found chiefl 3 ’’ in the 
Southeast, hlississippi Valle 3 ’-, and upper Midw est It is considered endenuc m 
North Carohna (Schwartz and Goldman) At one time it was called “Chicago 
disease” because a large number of reported cases emanated from Ciucago An 
epidemic of blastom 3 "cosis has been reported m the United States (Smith, Hams, 
Conant and Smith) 

AGE, SEX, RACE, SEASONAL INCIDENCE, ANT) OCCUPATION 

Blastomycosis occurs most commonl 3 ^in the 20 to 50 age group (Fnedman and 
SignoreUi, Kunkel and associates, Martin and Smith, 1939) Howerer, cases 
haa e been reported in a 6 month-old-infant (Rosenthal) and an 84-3 eai-old man 
(Suthff, Kyle and Hobson) The disease is 7 to 15 times more common in men 
than women (Fnedman and SignoreUi, Kunkel and associates, Martin and 
Smith, 1939) There is only one reported case of unnart" bIastoni 3 Tosis in the 
female (Baker) There is no racial predilection and no particular seasonal inci¬ 
dence The ma 3 ont 3 ^ of cases occur m people working outdoor^ doing haid 
manual labor, but there is no one occupation in winch the disease is predominant 
(Fnedman and Signorelli, Kunkel and associates, IMartm and Smith, 1939) 

■MODE OF TRANSMISSION 

The mode of transmission is unknown Howeier, it is beheied the orginism 
enters the body 63 inhalation through the lungs or tlirough a cutaneous abra-ion 
(Conant and associates) 



GEMTOUItlNARI BLASTOin COSIS 


321 


ti\e therapy for tine disease, although administration of iodides lu conjuiictioii 
inth lacciiic deseiisitizition and \-raj thciapv hud been reported to hare been 
successfnllj used in the tieatment of some c iscs (Cummins, Bairston and Bakei) 
2-Hidioxjstilbamidine, the drug of choice in the treatment of geintouriniry 
blastomycosis, has replieed stilbrmidine because it is more stable and less toxic 
Ill addition, 2-hrdroxrstilbamidine docs not cause tngcmmal neuralgia which 
IS the most distressing toxic effect of stilbamidinc How c\ cr, c\ cn with 2-hYdi oxj - 
stilbamidme, immediate toxic reactions such is a fall m blood pressure, sweating, 
breathlc^ness, dizziness, nausea, epigastnc discomfort, and aoiniting occur The 
drug IS coiitramdicated ni the presence of lenal and hepatic disease Fatty 
metamorphosis of the In or and degeneration of the lenal conioluted tubules 
haac been repoited 2-Hjdro\jstilbnnudine should bo adimnisteied onh in a 
hospital where the patient can be followed inth hepitic and renal function 
studies, seiial x-ray axannnations, iinnaljses, blood counts, and nemological 
examuiations (Snapper and jMcVaj, Ir) 

2-Ha droxa’stilbanndine is gneii intraaenously by slow drip The dosage 
lanes from case to case, but is iisiialh 5 to 15 grams (Snappei and hlcYai, Jr) 
Relapses after treatment with stilbamidme and its analogues hai c been repoited 
(Sn ak and Lich, Jr ) 

In cases of blastomycosis of the opididjmus or testicle suigical excision is 
indicated There ire two reported cases in which prostatectomi was performed 
for blastomycosis of the prostate (Lewns, Can oil and Sticker, Moora and Hal- 
pem) The end result in one of these cases was good (Lewis, C n roll and Stra kei) 
The second patient died shortly after prostatectomj from widespread bl isto- 
mjcosis (iMoore and Hilpeni) There are no repoits of nephrectoni} for bhsto- 
mj cosis of the kidnej'' 

Gentle prostatic massage will help caaciiatc abscesses in the prostate and 
expedite healing Howeaer, aigorous prostatic massage maa disseminate the 
blastomj cotic infection 

pnoGxosis 

Pnor to the use of stilbamichne and its analogues the prognosis m sjstennc 
blastomjcosih was aerj" grace hlost renews of the literature reaealed tint the 
mortality rate w as oa er 90 per cent in sj^stemic blastomj^cosis (Chennss and 
Waisbren, Martin and Smith, 1939, Schwarz and B mm, Wade and Bel) 

The piognosis at the present time is much bnghter Stilbnmidiiie and its 
analogvies hai e a favorable and curatii e effect in nianj cases, but relapses hai e 
been reported A final and accurate ei aluation of the prognosis in cases of gemto- 
unnirj blastomycosis is still pending 




A. case of gemtounuarj blastomj cosis involimg the prostate and left cm 
didjums has been presented Imtial tieatment consisted of stilbanudine follow ed 
by a relapse four jears later Treatment, foUowmg the relapse, consisted of left 
orchiectomj and a course of 2-hydroxystilbanudine therapy At the nreseuf f,n p 
there is uo eiadcnee of recurrence of the blnstomj cotic infection 
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wa\ 3 - colonj^ On Sabouraud’s medium at room temperature the fungus grons 
as a mold and appears as a mlnte, cottony groudh (Conant and associates) 

PATHOGENESIS 

Blastomycosis is never pnmarj^ in the gemtourmarj- tract The oiganism, in 
most cases, reaches the gemtourinary organs from a pulmonarj^ focus bj hema¬ 
togenous spread Lymphogenous dissemmation and spread b^'' direct extension 
also occur The dissemination of the orgamsm m cases of sj^stemic blastom 3 TOsis 
IS similar to that seen in mihary tuberculosis (Sehvarz and Baum) 

PATHOLOGY 

Blastom 3 ’’cotic lesions in cases of systemic blastom 3 T 0 sis are similar in all 
organs affected The lesions resemble tubercles gross^'’, but imcroscopicall 3 ' 
ma 3 ’’ be either a collection of bIastom 3 ’’ces ivith a small surrounding area of ne¬ 
crosis, a tuberclehke lesion mth central necrosis, epithelioid and giant cells (fig 
2), or an abscess rich m pol 3 Tnoiphonuclear leukoc 3 d;es In au 3 " of these the 
lesion IS identified b 3 ^ the presence of the organism (Conant and associates) 

STAIPTOaiS 

Gemtourinai 3 " S 3 TOptomatolog 3 ’- is the mam complaint in 2 per cent of all 
cases of S 3 ’-stemic blastomycosis (Chermss and Waisbren, Kunkel and associates, 
hlartin and Smith, 1939, Schnarz and Baum, Wade and Bel) The most com¬ 
mon s 3 'mptom m genitounnar 3 ^ blastom 3 '-cosis is dysuna ranging from mild 
urinar 3 '’ complaints to complete unnar 3 '^ retention Epidid 3 Tmtis is the ne\t most 
frequentl3’- encountered complaint m cases of gemtourmar3’’ blastom3TOSis 
Permeal and suprapubic discomfoit are common symptoms Hematuna and 
hemospermia also occur 


LABORATORV FIMUAGS 

Moderate leukocytosis, elevated sedimentation rate, and anenua are found in 
most cases of systenuc blastomycosis Skin tests and complement fixation tests 
for blastom 3 "cosis are aimdable, but are not rehable because the 3 " are only accu¬ 
rate in approNimatel 3 ’- 50 per cent of the cases (Conant and associates) 

DIAGNOSIS 

The onl 3 ^ absolute diagnostic proof of the disease is b 3 ' culture Hon ever, 
demonstration of double lefractile, often budding, round or oval cells, 8 to 20 
microns in diameter m prostatic smears or unne is acceptable proof of the pres¬ 
ence of blastom 3 ’'cosis Ammal inoculation has also been used iiith poor results 
The mouse is the most susceptible ammal As previously mentioned, skin tests 
and complement fixation tests are aiailable, but are not rehable (Conant and 
associates, Martin and Srmth, 1939) 

treatment 

Pnor to the introduction of stilbamidmc m the treatment of blastomvcosis 1)3 
Schoenbach and co-vorkem (1951 and 1952), there had been no generally effec- 
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Addendum 

Since this paper n as submitted for publication another case of gemtounnaiy 
blastomycosis mt olvmg the left epididjonis has been seen at Hines Veterans 
Administration Hospital This brings the total number of reported cases of gen- 
itounnarj blastom 3 cosis to 77 
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Blastomycosis is limited to North Amenea Over 95 per cent of the reported 
cases were m the Umted States The disease is widespread m the United States 
Blastomycosis occurs most commonly m the 20 to 50-year age group The 
disease is much more common m men than women 
The mode of transmission is unknown Blastomycosis is not contagious 
Gemtounnary blastomycosis only occurs m the systemic form of the disease 
It occurs m 20 to 30 per cent of all systemic cases There are 76 reported cases 
of gemtounnary blastomycosis m the hterature 
In the 76 reported cases of gemtounnary blastomycosis the kidne}’’ vas in¬ 
volved in 44 or 57 9 per cent, the prostate in 34 or 44 7 per cent, the epididymis 
m 19 or 25 0 per cent, the testicles in 12 or 15 8 per cent, the semmal vesicles m 
5 or 6 6 per cent, the bladder m 4 or 5 2 per cent, and the ureter m 1 or 1 3 per 
cent 

Blastomycosis is never primary m the gemtounnaiy tract It usuallj'’ reaches 
the gemtourmary organs from a pulmonary focus by hematogenous spread 
Gemtounnary s 3 Tnptomatology is the mam complaint m 2 per cent of all 
systemic cases of blastomycosis Dysuna and epididjmutjs are the most common 
complamts m cases of gemtourmary blastomycosis 
The only absolute diagnostic proof of the disease is by culture However, 
demonstration of the organism in prostatic smears or unne is acceptable proof 
of the presence of blastomycosis 

The drug of choice m the treatment of gemtourmary blastomycosis is 2-hj - 
droxystilbamidme However, this drug has certam toxic side effects which 
are undesirable Surgical excision is mdicated m blastomycotic mvolvement of 
the epididymis or testicle 

Pnor to the mtroduction of stilbamidme the prognosis m systemic blasto¬ 
mycosis was grave At the present tune the prognosis is bnghter, but relapses 
have been reported followmg therapj'' wnth stilbamidme and its analogues A 
final and accurate evaluation of the prognosis m cases of gemtounnarj' blasto¬ 
mycosis IS stiU pendmg 

104 S Michigan Ave , Chicago 3, III (UP) 
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L -4 area of the spine and 1500 r in air to the nght groin Some temporarj benefit 
folloived this treatment, but pain soon recurred and became intractable He re¬ 
turned to the New England Deaconess Hospital on Februarj 11, 1957, less than 
one jear after orchiectomj At this tune an \-ray film of the pehus reiealed 
diffuse osteoblastic metastases tjTiical of prostatic carcinoma The serum acid 
phosphatase detemnnation w as 9 9 Bodansky units and the hemoglobin 112 gm 
per cent The prostate gland was large, hard and irregular, appareuth wnthout 
definite change since the previous exammation Bilateral cervical chordotomy 
was adcnsed and earned out in stages on February 15 and Februarj' 21, 1957 
Prompt relief of pain follow ed In the hope that there might be some control of 
of this rapidlj spreading process, stilphostrol was presenbed, 100 mg , intia- 
muscularly, daily One month later the serum acid phosphatase w as 1 79 Bodan¬ 
sky units and the alkaline phosphatase 13 3 Bodansk}^ umts He w as discharged 
home on March 31, 1957 to continue takmg stilphostrol bj mouth, 100 mg per 
dai 

Here, then, we hai e a patient wnth apparently tj^iical adenocaremoma of the 
prostate which nei er show ed the usual response to hormonal treatment and w as 
associated wath uncontrollable pam, severe enough to reqmre chordotomj, 19 
months after the onset of sjTnptoms 

Case 2 New England Deaconess Hospital No 658S4 A busmess executive, 
aged 70, was first seen in consultation on September 13, 1955 He had had m- 
creased frequenej of unnation for 13 ear and a few months prenousl}', m another 
hospital, had had a suprapubic operation for the removal of bladder stones The 
surgeon decided to remoc e the prostate at the same time because it was qmte 
large, but he found the gland to be malignant and complete enucleation was 
impossible When we first saw the patient, his wound w as w ell healed and he had 


no S 3 Tnptoms He had been takmg stilbestrol for about 3 months The general 
condition w as excellent C 3 'stoscopic exammation found the bladder to be nega¬ 
te e, no tumor was to be seen and no significant prostatic obstruction Rectal 
exammation found a firm plaque m the region of the prostate, too extensn e for 
surgical remor al The serum acid phosphatase was normal No metastases were 
seen in x-ray films of the chest, lumbar spine and pebns The ongmal slides w ere 
renewed b} Dr Warren who made the diagnosis of “undifferentiated carcinoma 
more mahgnant than usual caremoma of prostatic ongm ” A bilateral orchiec¬ 
tomy was performed and the patient left the hospital October 4 , 1955 Later as 
an outpatient, he received 28 x-ray treatments with 2 milhon 1 olts and rotation 
of the pelns with a port measurmg 10 cm m diameter The calculated dose m 
the bladder was 4412r Estrogen therap 3 '^ was contmued 


The patient returned to the hospital m January 1956, because of P 3 elonephntis 
and renal cohe due to a smaU unc acid stone There were no x-ray signs of nietas 
tases The serum acid phosphatase was normal He was leadmg an actne life 
but, in the^cceedmg months, there was some endence on office exammation 
that the hard mass m the region of the prostate was becommg more extensn e 
He re-entered the hospital m October 1956 with acute urman^ retention and a 
transurethral resection was reqmred There were no signs of m'etastases and the 
serum acid phosphatase determination was 6 BodanskT umts At the time of he 
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HORMONE-INDEPENDENT CANCER OF THE PROSTATE 

HOGER C GRATOS, ROBERT E DESAUTELS and SHIELDS WARREN 

It IS common knon ledge that certain cases of prostatic cancer do not respond 
to hoimone therapy m the usual nay Woodard and Dean m 1947, for example, 
foimd approximately ten per cent of such cases in their series 'UTule n e beheve 
the axmiage mcidence to be somenhat less than this, these refractory tumors 
present such difficult problems nhen they do occur that further study of their 
nature and behanor seems of mterest The follomng three cases observed during 
the past tn o years form the basis of the present discussion 

CASE REPORTS 

Case 1 N E Deaconess Hospital No 70322 A 71-3'^eai-old man n as admitted 
to the Nen England Deaconess Hospital for the fiist time on Februarj^ 26, 1956 
because of pain in his low back, right groin and right hip nhich began in July 
1955 and became progressively seveie over the ensuing months In September 
1955 a tiansmethral resection of the prostate had been performed elsenhere 
because of difiicult}" with voidmg, hesitance and dysuiia A histologic diagnosis 
of adenocarcinoma of the prostate gland ii as made and therapy inth stilbestrol, 
1 mg qd n as instituted Despite hormonal therapj’’ the pam continued to become 
progiessnel}’’ worse and the patient lost 30 pounds in v eight 

On examination he n as found to be in a generall}’- good phj'sical state Some 
eiilaigoment of the Inmr was present to tno finger breadths belon the costal 
maigin Tendeiness vas noted in the right groin and oiei the light ascending 
pubic lamus Rectal exammation revealed an exTensne, hard, iiregular area in 
the legion of the prostate gland consistent \nth carcinoma Routine laboratoiy 
studies weie vithm nomial Imuts save for 20-25 vhite blood cells m the urine 
Acid phosphatase determination v as 0 18 Bodansky imits The lung fields v ere 
clear X-rays revealed compiession of vertebrae D-6 and L-1 mth osteobdic 
changes in the bone possibly related to metastatic carcinoma of the prostate 
but not t 3 T>ical in appearance X-raj"- films of the lumbar spine and pehns v ere 
othern ise negatiim A total of 1500 r of x-ray therapy n as gn en to the mi oh ed 
areas of the spine from March 1 to March 15, 1956 because of the equivocal 
appearance of the x-ra 3 "s Bilateral orchiectom 3 ' was peiformed on jMarch 7 The 
patient took stilbestrol, 10 mg a da 3 ’-, during the first ten da 3 ^b of his hospital 
stay and then 1 mg a day thereafter At the time of his discharge, IMarch 25, 
1956, he was somevhat better but still complained of discomfort in the region 
of the right gioin Estrogen therap 3 ^ i\as continued 

The patient continued to haxm pain at home but shov ed some improvement 
for a few months, though the mass in the prostate remained large and quite firm 
T^Tien he vas seen m October 1956, pain had again become a sei ere problem He 
took meticorten, 10 mg three times a da 3 L foi a short period vithout relief 
X-ia 3 ^ therap 3 m as again employed, a dose of 2100 nn air being gnen to the D-11, 

Rend ot annual mecting_of the Amencan Association of Genito Urinan Surgeons Hot 
Spring'll Va , Ma\ 1-3, 195/ 
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The lung fields ^^ere cleir b^ x-niA Films of the pehis nnd left hip showed 
ouh soft tissue calcification at the margin of the greater trochantei of the left 
femur Intravenous pjclograms were normal except for some ele\ation of the 
floor of the bladder consistent with enlargement of the prostate 
Hflien first seen in urological consultation on December 0, 1955, the patient 
had no urinary sraiptoms The prostate w is of normal size on rectal examination, 
it was firm and une\on with ill-defined upper limits The changes were thought 
to be suggestn o of prostatitis rather than tumor 
Cjstoscopj found no residual urine There was edema of the distal tiigone 
Around the outlet of the bladder m the mternal sphincter margin and, to some 
ex-tent, in the immediateh adjacent bladder mucosa, were multiple hemorrhagic 
areas which might well haie been the source of bleeding and which now would 
suggest an mflammatory process m the uiidcrljnng prostate In the bladder, some 
of these areas weie slightly suggestne of interstitial castitis There were shreds 
of adherent fibrin and one or two small, white nodules like pustules There was no 
significant obstruction to be seen at the bladder neck or within the prostatic 
urethra Rectal exanunation with the patient relaxed under spinal anesthesia 
found questionable thickemng m the seminal a esical region w ith no suggestion 
of tumor The prostate w as shghtlj enlarged and unea en in consistency and in 
some areas a little firm, but the gland appeared to be confined within its capsule 
and it w as thought that the changes were probably due to prostatitis A program 
of antiseptic medication was ordered, but it was noted that the prostate should 
be kept under obseraation by means of occasional office aisits 


The chmeal response to treatment was not commemg The patient still re¬ 
ported slight burning on urination and some dribbling after ^oldlng The c\sto- 
scopic exanunation was repeated four dajs later The instrument passed aor> 
easih through a soft and flexible bladder neck The signs of inflammation w ere 


less marked There was still no prostatic obstruction to be seen and no tumor 
but. 111 the outlet of the bladder m the right lower quadrant, there was a slight^ 
pale eleaatioii which was chosen as a site for biopsy One segment of tissue was 
remoi ed w ith the resectoscope The pathological report w as as follow s “Portions 
of prostate and urethra One fragment of prostate is free from tumor The re¬ 
maining fragments, most of winch include urethra, are nuohed by carcinoma 
which grows m sheets and nests, with anaplastic cells and mitotic figines, the 
cells being rather pKmap with pmk-stammg mdoplasm and resembling squamous 
or transitional t^ie cells The tumor is growing m endothelial lined spaces 
There is an accompanjnng nonspecific chronic mflammaton reaction This type 
of tumor could be prmian- m the urethra or m the unnary bladder ” After con 
sultation with Dr Warren, the diagnosis was made of carcinoma simplex of the 
prostate w ith epidermoid characteristics as shown m figure 1 

StilbesUiol, 10 mg mtramu^ularlj, was prescribed daily, and the patient was 

discharged from the hospital December 20,1955, to continue on estrogen theraoT 
and to permit the healing of his bladder neck before surge.^ He returned on 
Jauuar^ b, 19o6 Djsuria and dnbblmg were less The sIip-Iu rl.c r ° 
,ea rc„o,., h.c, ^ 
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resection, no actual tumor could be seen but qmte marked obstruction at the 
bladder neck was present The tissue removed shon ed carcmoma, unclassified 
Retention soon recurred and transurethral resection vas repeated on De¬ 
cember 5, 1956 The tissue removed at this tune was agam described as undiffer¬ 
entiated carcmoma Thrombophlebitis of the nght leg and hematuria on di 
cumarol therapy brought the patient back to the hospital three n eeks later, but 
nothmg more than brief catheter drainage was required The serum acid phos¬ 
phatase determmation was normal He became progressively neaker and he 
complamed of pei-sistent discomfort on urmation A large mass v as present in the 
region of the prostate and bladder Thrombophlebitis developed m the left leg 
and left arm X-ray film of the chest and pelvis on March 4, 1957 shoned no 
evidence of metastatic tumor Estrogen therapj’' nas continued together vith 
meticorten The serum acid phosphatase on April 1, 1956 was 3 0 Bodanskj" 
umts and the serum alkahne phosphatase n as 5 2 Bodanskj^ umts On April 12, 
1957, less than two j'-ears from the time of prostatectomy, a permanent supra¬ 
pubic c 3 '^stotomy became necessarj'- Exploration through the open bladder found 
practically complete obstruction at the bladder neck mth extension of the mass 
m this region upwards on the right side, beginnmg to encroach upon the bladder 
cavity and probably occludmg the right ureter 
This patient had a highlj^ undifferentiated carcmoma nhose site of origin 
might veil be in doubt, if the diagnosis depended upon examination of the 
histologic sections alone Hon ever, the clmical behavior of the neoplasm asso¬ 
ciated V ith a late elevation of the serum acid phosphatase allov s it to be classified 
as tumor denved from prostate and not from bladder or urethra The metastases 
that he must smely have are lymphatic, since they have not appeared m the 
usual areas The slov rise m serum acid phosphatase, despite a large amount of 
gross tumor, is probably in keepmg mth the poor differentiation of the lesion, 
since it IS knovTi that immature prostatic tissue produces onl}^ ver}’- small amounts 
of acid phosphatase 

Case 3 Carne 3 ’^ Hospital No 56A58 This case amII be reported in greater 
detail because it illustrates so v ell the problem under discussion 

A clerg 3 Tnan aged 53, unmarried, was admitted to the Came 3 '' Hospital, No- 
xmmber 29, 1955 He complained of burning discomfort on urination vith in¬ 
creased frequency, and tenderness in the region of the left hip He had noted 
these bladder S 3 TOptoms intermittently and vith occasional diminution of the 
unnaiy' stream during the pre\ lous few 3 mars Tw o years before, he had seen a 
few spots of blood on his underw ear and this had recurred once recently Seven 
weeks before admission, he fell and injured his back and tenderness persisted in 
the left hip There w as no famihal histoi^’- of cancer 

Ph 3 'sical examulation found a well developed and well nourished man of 53 
w hose ^ntal signs w ere normal The mitial stud 3 ^ w as iicgatn e except for tender¬ 
ness on deep palpation in the left hip region The urine showed 20-25 red blood 
cells and 4-0 wlnte blood cells in the sediment The reports of blood counts and 
blood chenustry were normal The serum aeid phosphatase was 1 2 King units 
The alkaline phosphatase was 4 6 Bodansk 3 ’’ units 
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Fig 2 Ca'eS X-ra\ of lumbar spine and pelvis'hows cblTuseo'leoblasfJCDnetastasfcs 

ketosteroids were 4 9 mg /24° The serum acid phosphatase determination n as 
4 Bodansk} units and the alkaline phosphatase uas 22 7 Bodanskj units X-raj’ 
examination found the lungs to be clear but there were osteoblastic metastaees 
m all of the nbs and m the claincles and m all of the bones of the spme and the 
pehis (fig 2) There was defimte mcrease m the extent of disease smce the pre- 
inous films of onh four weeks earher Six x-ra} treatment*; wnth a total airdose of 
loOOr were gi^en to a smgle port directed mto the left side of the pelns with 
2 million colt equipment The patient was discharged home February 18, 1956, 
at which time the acid phosphatase determination was 2 Bodanskj umts and 
the alkahne phosphatase 17 1 Bodan*:kv umts Fmal diagnosis Epidermoid 
carcmoma of prostate wnth metastase*; 

Pam per:^i*qed requiring opiates and in spite of contmued estrogen and meti- 
corten therapc, he died in Julj 1956, withm ten months of the begmning of his 
dlnes' 

Insufficient data exist with regard to the epidermoid tumors, because of their 
rantc, as to whether or not the\ are uniformlc resistant to hormonal therapc 
In the ca*;e at hand there appears to be an association between resistance to 
hormonal therapc and the epidermoid differentiation 

In our ex-penence epidermoid carcmoma of the prostate is a rare lesion IVhile 
a number of case*; ba\ e been reported m the literature, mo=t of these fad to gii e 
data as to the hormonal reqionse of the tumors Howecer, two of the three 
cases reported b% J C Sieracki in 1955 were noted to be poorh re=ponsi\e to 
hormonal therapj 

The Maco Clinic ex-penence seems to be along the same lines Thompson. 
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was better The gland a\ as still small but non smooth and less firm The serum 
acid phosphatase vast 3 &ng units The hemoglobin had dropped from an initial 
15 gm to 13 5 gm The unne showed 30-35 red blood cells Xo metastases weie 
seen in the \-ray films of the lumbosacial region Total perineal prostatectomj’’ 
was ad\nsed and was planned for two weeks latei, after continued estrogen 
therapj^ 

The patient returned to the hospital January 17, 1956 He had ‘;een blood in 
the unne on one recent occasion In spite of the usual dosage of stilbestrol, his 
back pam had become progressnely worse X-rays of the peine bones, which 
had been thought to be negative less than tw o months before, now show ed definite 
osteoplastic metastases in the ilium on each side, and m the upper femur on the 
left side, and in the first lumbar vertebra These were quite consistent m their 
appearance mth rapidly spreading carcinoma of the prostate The rectal exam¬ 
ination stiU found a small prostate well withun normal limits of size and without 
definite changes that would indicate the presence of tumor The plan for total 
perineal prostatectom 3 '^ was abandoned and bilateral orchiectomj was performed 
on lanuarj”^ 20,1956 At this tmie the serum acid phosphatase w as 2 9 King units 
One week later, with his backache still unrelieved, the patient was transferred to 
the Xew England Deaconess Hospital for \-ra 3 '^ therap 3 " 

At the Deaconess, Dr J Hartwell Harrison saw the patient in consultation, 
estrogens were continued and meticorten was added to the program Prior to 
administration of meticorten, control xalues of 24-hourunnar\ I 7 -h\dro\ 3 corti- 
coids and 17-ketosteroids w ere 4 4 mg and IS 2 mg respectn eh One w eck after 
treatment was started the 17 -h 3 "dro\ 3 corticoids were G 1 mg 24° and the 17- 
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The production of acid phosphatase hr the prostate gland is a seeondarj sex 
characteristic according to Huggins Immature prostatic tissue contains Aery 
httle acid phosphatase and tt is not until after pubertv that the normal adult 
tissue lerd is attamed, representmg a several hundred-fold mcrease m concentra¬ 
tion The production of acid phosphatase is therefore an attribute of adult tissue 
and may be used m comparmg various prostatic cancer* The let el of serum acid 
phosphatase appears to correlate mth the d^ree of tumor differentiation m that 
patients mth undifferentiated or immature lesions tend to hate a lour lalue 
Serum and tissue phosphatase measurements are not necessanly proportional to 
one another m a giien piatient Xormal adult prostatic tissue has about ticenty 
tunes as much acid phosphatase per gram as the at erage tumor (Huggins 1946— 
47) and yet \eiy httle of this substance is detectable m the blood Though ’xe 
do not hai e much direct endence to support the idea it seems that the immature 
Tvpes of tumor, as vrell as the immature normal prostate gland, produce i erv 
small amounts oi acid phosphatase (Sullivan Gutman and Gutman 1942) 

The response to estrogen and orchiectomv foUomng obvious metastases is not 
usuallv as defimte or as prolonged as it is m more locahzed lesions (Xeshrt and 
Baum. 1950) The fact that a metastasis can grovr m a new area away from the 
parent tumor suggests a basic change m the tumor c-ells toward more independent 
behavior and greater growth potentialitv 
.\s vet no clear phvsiological or biochemical difference has been demonstrated 
between the normal male and the male with prostatic caremoma Whether the 
endoerme changes that take place m man dunng the proces of agmg have any 
bearing on the production of prostate cancer cannot be discerned At the tune of 
hfe when prostatic caremoma is most common the endogenous supplr of androgen 
has already become greatlv reduced (Hamburger, Haliorsen and Pedersen, 
1945) It IS obnous that a more concentrated study of themdindual patient and 
his tumor is needed to brmg further hght on these problems 

It IS important to recognize the fact that certam patients do not respond to 
androgen removal or suppression and that demonstration of initial hormone 
dependence does not insure a contmumg beneficial response Smee the result of 
hormonal treatment cannot be predicted with assurance surgical removal of 
prostatic tumors should be accomplished whenever possible 


SVMMAET 

A small group of prostatic tumors representmg the mmoritv which show no 
mitial response to hormonal therapv i* reported 
These neoplasms are often undifferentiated m type 

\s 1 et no defimte pattern of hormonal change has been seen m patients with 
caremoma of the prostate gland and \et more careful scrutiny of the mdmdual 
patient may b“ extremelv ret ealmg 

Finallv It IS stronglv urged that hormonal therapv should not be rabstiruted 
for total prostateciomt m the treatment of caremoma ot the prolate when 
condiaons are lavorable for surgical extirpation of the disease 

12 Bay ‘'tair Road Bo<'lon 15, .I/oks- 
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Albers and Broders (1953) believe hormonal therapj'- to be uieffectne m tumors 
of this type 

There has been considerable speculation as to the t 3 Tpe cell from vhich these 
epidermoid carcinomas arise In general, it is felt that the tumois do not arise 
from metaplastic epithelium but rather arise from undifferentiated cells residual 
from the primitive embrjmmc outpocketings of the urethral mucosa that form 
the prostate m the adult We agree mth the general Ime of reasomng proposed 
bj' R A Wdhs (1950) m his discussion of the ongm of this form of prostatic 
carcmoma These epidermoid carcinomas are frequentlj’- verj^ poorly- differen¬ 
tiated and anaplastic m type The squamous metaplasia seen in the prostatic 
ducts and acmi that follous estrogenic therapj'- is of a different tjqie, being non- 
invasive and rather uniform 


DISCUSSION 

It IS indeed fortunate, and perhaps somew hat surpnsmg (in comparison v itli 
other tumors) that so manj-^ prostatic neoplasms are dependent upon androgen 
for contmued growth Maturity of cell structure m general appears to be essential 
for the normal response of a glandular structure to its trophic hormone as, for 
example, in the case of adrenal tumors Most prostatic tumors appear to ha\ c 
some of the charactenstics of adult tissue and this probabl}’’ accounts for their 
commonly obsen^ed hormone dependence In spite of this obsen ation, it has not 
been possible in the past to establish a defimte correlation between histologic 
appearance of prostatic tumor and response to hormonal therapj’' (Foot, Hum¬ 
phreys and Coats, 1950) Hovever, as far as ve can determme, the lery undif¬ 
ferentiated tumors, especialljf those of the epidermoid tjqpe, do not respond to 
estrogen therapj' and orchiectomy 

The group of tumors reported here represents a spectrum of tumor grovth 
proceeding from partial differentiation to complete immaturitj’- of cell tjqie 
Each neoplasm m this small senes, though different in histologj’-, shares a general 
unresponsiveness to changes m the hormonal enwonment, although m the first 
case, lov enng of the serum acid phosphatase after use of stdphostrol maj indi¬ 
cate some biochemical response In the third case presented, it is to be noted 
that a normal total urmarj'- 17-ketosteroid value was present after orchiectomy 
and that dunng meticorten administration the lalue iias markedlj' reduced, 
suggestmg a suppression of adrenal androgen supplj”^ Obviouslj' jn this case, 
suppression of adrenal actmtj' vas of no aid m reliemng the patient 

The m ntro obsen'ation of Lemon, Wotiz and Robitscher (1953) that, m 
general, shces of prostatic carcinoma destroj' greater amounts of testosterone 
than do normal prostatic tissue slices, suggests a greater androgen requirement of 
tumor tissue and imphes a greater sensitmtj’’ to vithdrawal of male hormone 
Huggins has shown that androgen can hasten the progression of prostatic car¬ 
cinoma The increased abilitj' of tumor cells to metabolize testosterone ma\ be 
in part a manifestation of increased metabolic actn itj rather than increased 
biologic need One lerj' immature tumor reported in Lemon’s senes showed no 
measurable destruction of testosterone The third case in our senes, representing 
an epidermoid lesion, maj' be of a similar tA’pe 
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The production of acid phosplmtase bj-- the prostate gland is a secondai} se\ 
charactenstic according to Huggins Immature prostatic tissue contains \er 5 ’- 
httle acid phosphatase and it is not until after pubertj^ that the normal adult 
tissue lei el is attained, representmg a several hundred-fold increase in concentra¬ 
tion The production of acid phosphatase is therefore an attribute of adult tissue 
and niaj be used m comparing i anous prostatic cancers The lei el of serum acid 
phosphatase appears to correlate n ith the degree of tumor differentiation in that 
patients nith undifferentiated or mimature lesions tend to haie a Ion lalue 
Serum and tissue phosphatase measurements aie not necessanly proportional to 
one another in a giien patient Normal adult prostatic tissue has about tnenti 
tmies as much acid phosphatase per gram as the average tumor (Huggins, 1946- 
47) and yet very little of this substance is detectable in the blood Though n e 
do not hai e much direct endence to support the idea, it seems that the immature 
types of tumor, as neU as the mimature normal prostate gland, produce lery 
small amounts of acid phosphatase (Sullivan, Gutman and Gutman, 1942) 

The response to estrogen and orchiectomy' follomng obnous metastases is not 
usually' as definite or as prolonged as it is in more locahzed lesions (Nesbit and 
Baum, 1950) The fact that a metastasis can grow in a new area away from the 
parent tumor suggests a basic change in the tumor cells toward more independent 
beha^'lor and greater growih potentiality' 

As yet no clear physiological or biochemical difference has been demonstrated 
between the normal male and the male with prostatic carcmoma Whether the 
endocnne changes that take place m man dunng the process of agmg ha\ e any' 
bearmg on the production of prostate cancer cannot be discerned At the time of 
life n hen prostatic carcmoma is most common the endogenous supply of androgen 
has already become greatly' reduced (Hamburger, Haliorsen and Pedersen, 
1945) It IS obnous that a more concentrated study of theindmdual patient and 
his tumor is needed to bring further light on the-^ problems 
It IS important to recognize the fact that certam patients do not respond to 
androgen removal or suppression and that demonstration of mitial hormone 
dependence does not insure a contmumg beneficial response Smce the result of 
hormonal treatment cannot be predicted mth assurance, surgical remor al of 
prostatic tumors should be accompbshed whene\ er possible 

SUiniART 

A small group of prostatic tumors representing the minonty which show no 
imtial response to hormonal therapy is reported 
These neoplasms are often undifferentiated in type 

As y'et, no definite pattern of hormonal change has been seen in patients with 
carcinoma of the prostate gland and y et more careful scrutiny' of the indmdual 
patient may be extremely re\ealmg 

FinaUy, it is strongly urged that hormonal therapy should not be substituted 
for total prostatectomy, m the treatment of carcinoma of the prostate nhen 
conditions are fa\ orable for surgical extirpation of the disease ’ 

12 Bay State Road, Boston Id, Mass 
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CHANGES IN MICROSCOPIC PATHOLOGY OF PROSTATIC 
CARCINOI^IA FOLLOWING ESTROGEN THERAPY 
ANM) SURGERY 

D B STEARNS and S K GORDON 

From the Boelon Umrereili/ School of Medtcine, Massachimtts Memorial Hospitals, Boston, 

Mass 

The necessity to re-operate for obstructue carcinoma of the prostate has 
presented itseK from time to tune The pathologist’s report of the tissue then 
submitted has often shorni that a change has taken place some time in the period 
between the first operation and the onset of s^■mptoms leading to the necessity 
for another operatu e procedure YTiere the tissue at first showed clearlj differ¬ 
entiated cells of adenocarcinoma, the pathologist’s subsequent report has been 
undifferentiated carcinoma What is of particular interest, is that it soon became 
evident that this microscopic change nas a landmark in the response of the 
patient to any tjqie of therapj The loss of hormonal response of the tumor 
became e-ndent not onlj by the microscopic changes seen, but also bj the chmcal 
results of therapj From then on the patient failed to respond to estrogens, corti¬ 
sone, or v-raj" therapj" and lost ground rapidlj 
The authors here rcNien seNeral cases nhich demonstrate this change from 
well differentiated adenocarcinoma to undifferentiated or transitional cell car¬ 
cinoma of the prostate 


CASE REPORTS 

Case jf A W, a 63-jear-old nhite diabetic man, was seen in Jauuan 1952 
mth obstructu e prostatic sjmiptoms He had a large amount of residual urine 
and the prostate n as found to be enlarged, hard and fixed IntraA enous pj elo- 
gram nas normal except for the presence of a large prostate The acid phospha¬ 
tase was found to be normal In Februarj" 1952 a transurethral resection of the 
prostate was done and the frozen sections showed adenocarcmoma BiEteral 
orchiectomj" was done The nrucroscopic diagnosis was adenocarcmoma of the 
prostate (fig 1,A) 

The patient made an imei entful recm erj He \i as placed on stilbesterol, 5 
mg bid, and later on dienestrol 10 mg bid He did quite n eU untd September 
1955 nhen he e\-penenced recurrent sjmiptoras of prostatism unth residual unne 
of SIX and one-half ounces (residual unne had been down to two ounces) In 
October 1955 transurethral resection was repeated Alicroscopic exammation 
of the tissue disclosed transitional cell carcinoma (fig 1, B) The patient re- 
coi ered a ell from the operatic e procedure, and was discharged on 1 mg of stil¬ 
besterol dailj Followup cnsits recealed residual unne of from zero to one-half 
ounce On rectal exanunation the prostate remained \ erj" hard and nodular The 
patient began to hare sec ere leg pains thereafter, and m Noc ember 1955 'Ras 
started on T \CE InJanuarj 1956, he had the first of manj episodes of bleeding 

Accepted tor publication Juh 2, 1957 
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Fig 1 1 and B, case 1 1, transurethral resection, Februari 1D52 B, transurctlim 

transurethral resection. August 1947 Z) transurethral resection, 

March 1952 

from the pi estate (fit c such episodes in lauuaij and Februari 
sode teas tieated by iiiigatio.is to the bladde. tluough an induellnig Fo ej 
cathetei On one occasion it ttas netessart to fulgurate the bleeding areas 
episodes of hematuria uere usually precipitated bt a boucl 

In Jmuaiy 195G lie ttas started on cortisone In 1 ebruarj lOofi, deci j 
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therap\ to the region of the prostate was instituted in an attempt to pre\ ent 
further bleedmg He did fairly well for a while, but the following month required 
fulgurationfor arterial bleedmgfrom the prostate In April this had tobe repeated 
He continued to have frequent episodes of bleeding thereafter, although he was 
placed on constant urethral catheter drainage Fmally in Julv 1956 a permanent 
cvstotomv was done The patient’s course was progressn elv downhdl thereafter 
He had manv episodes of bleeding, one requinng fulguration He became gradu- 
all\ more cachectic and died on Xoi ember 13 1956 

Case 2 J R , a 67-i ear-old white man, was first seen in August 1947, inth the 
chief complamt of hematuna and disuna XJnnalisis reiealed many en*thro- 
cytes Residual unne uas tno and one-half ounces The prostate was enlarged, 
irregular and nodular on rectal evammation Cvstoscopv reiealed moderate 
prostatic enlargement 

Later in August 1947, a transurethral resection of the prostate and bilateral 
orchiectorav were done The pathologist’s report was adenocarcinoma of pros¬ 
tate, poorly differentiated in mam areas (fig 1, C) 

The patient did well until June 1951, when svmptoms of prostatism recurred 
B\ Januarv 1952, he had noctuna fii e to sue times, and a poor unnan stream 
The residual urme was three ounces Cvstoscopy re\ ealed encroachment of the 
prostatic caremoma mto the bladder mverted V at 12 o’clock and moderate 
slough within the urethra The patient was started on stdbesterol 5 mg 1 1 d 
and in ^larch 1952 he underwent a secondary transurethral resection There 
was marked mi asion under the nght side of the bladder floor The pathologist’s 
report was undifferentiated caremoma of the prostate (fig 1, D) 

Bi June 1952, the patient began to appear cachectic Two months later ano- 



" ^uprapub.c pro-tatectora^ April 1950 V 
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Table 1 



Case 1 

Case 2 

Case 3 

First operative pro 
cedure 

TUR A, orchiec- 
tomj', Feb 1952 

TUR A orchiec- 
tomj, Aug 1947 

2nd stage suprapubic 
prostatectomy, 
Apnl 1950 

Pathologist’s first 
diagnosis 

Adenocarcinoma 

Adenocarcinoma 
with areas of poor 
differentiation 

Well differentiated 
adenocarcinoma 
wnth areas of pen- 
neural invohenicnt 

Second operation 

TUR, Oct 1956 

TUR, March 1952 

TUR A orchiectom}, 
April 1951 

Pathologist’s sec¬ 
ond diagnosis 

Transitional cell car- , 
cinoma 

Undifferentiated 
carcinoma of pros 
tate 

Undifferentiated car 
cinoma of prostate 

Estrogen therapj 

Feb 1952, stilbes¬ 
terol , Jan 1955, 
cortisone, Nov 
1955, TACE 

1 Jan 1962, stilbes 
terol. Mar 1952, 
premann, later 

cortisone 

Apr 1950, stilbes 
' terol, 1951, \ ra 3 
therapy , vallestnl 

Clinical course 

Died Nov 1956, cn 
chexia <4, repeated 
episodes of pro 
static bleeding (13 
months after 2nd 
TUR), known du 
ration of disease, 
five jears 

Died Jan 1953, ca 
chetic (10 months 
after 2nd TUR), 
knowm duration of 
disease, 6^ 3 ears 

Died April 1952 (12 
months after 2nd 
TUR), known du 
ration of disease, 
2}4 y ears 


rexia, vomiting and lethargy developed He vas given trials on premarin and 
cortisone, all to no avail In January 1953, after several veeks in bed, he died 
Case S M E , a 58-year-old white man, vas first seen in April 1950 mth the 
chief complaint of painless hematuria of six weeks’ duiation Prostatic enlarge¬ 
ment was found, and a suprapubic prostatectomy was done Enucleation was 
difficult The pathologist’s report was adenocarcinoma, moderately well differ¬ 
entiated, invading lymphatics (fig 2, A) The patient recovered satisfactorily, 
and w as started on stilbesterol, 2 mg three times daily The patient began to 
have mteimittent hematuria and therefore, in March 1951, cystoscop}^ was done 
Findings were those of prostatic enlargement intravesically, an mierted V at 
12 o’clock, and tortuosity of prostatic urethra In April 1951, x-raj’^s revealed 
metastases to the ihum, spine and nbs Transurethral resection of the prostate 
and bilateral orchiectomy were done The pathologist’s report was undifferen¬ 
tiated carcinoma of the prostate (fig 2, B) The patient lived for one 3 "ear after 
operation Large doses of estrogens and x-ray therap}'^ were given to no aiail 
In attempting to better evaluate these cases hy nay of similarities and differ¬ 
ences, the tabulation maj^ be helpful (table 1) 

' Sutton, E B and McDonald, J R Am J Clm Path , 13 GOr-CIS, 1943 
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DISCUSSION 


Sutton and jMcDonald' have done an extensive study of prostatic epithelium, 
vuth special reference to squamous metaplasia They state that islands of epi¬ 
thelium resembling squamous epithehum are seen frequently m the depths 
of the prostate They studied four groups of matenal routine postmortem 
examinations, transurethral resections for benign prostatic hjiierplasia, pros¬ 
tatic calcuh, and abscesses, cases m which the microscopic diagnosis of prostatic 
infarct V as made on transurethral resection, and secondary transurethral resec¬ 
tion from one to tvo weeks after the first resection 

They found in the postmortem specimens, that the epithehal lining of the 
prostatic ducts vaned from a single layer of columnar epithelium to stratified 
squamous epithehum in more superficial parts In some cases, stratified squa¬ 
mous epithehum lined ducts for a depth of tv. o to three rov s On specimens from 
transurethral resection they found squamous metaplasia m 15 9 per cent These 
changes vere usuall}' confined to a small portion of one lobe, and were never 
generalized They were seen usually m one of the lateral lobes, situated far from 
the urethral epithehum Histologically, they vere suggestive of squamous 
epithehum These changes were seen in cases of benign prostatic hiqierplasia 
No metaplastic changes were seen m the tnelve cases of multiple calcuh or in 
eight cases of chrome abscess studied Metaplasia m as seen in 36 6 per cent of 
cases of prostatic infarct The areas of metaplasia Mere seen onlj^ m and about 
the infarcted areas On secondary resections, squamous metaplasia nas found 
m 51 9 per cent It could be seen beneath the necrotic edge of cut surface of the 
prostate It m as felt that it nught help in part of epithehahzation of the prostatic 
bed Sutton and iMcDonald express the opimon that as a result of the stimulation 
from areas of necrotic tissue in prostatic infarct and after transurethral resection 
of prostate, marked regeneration is occumng and there is, therefore, increased 
likelihood of metaplasia 

Broders' has noted that m manj organs, as a response to a stimulus (as in 
Mound healing), a “non-mahgnant" hyperplasia often results The cells im oh ed 
m this hjperpiasia may e\en penetrate beyond the normal juncture betneen 
epithehum and connectu e tissue, although no neoplastic cells are present 

Parkes and Zuckerman’ have shorni that estrogens can cause mcreased strati¬ 
fication of epithelium and foci of squamous metaplasia m the prostatic utricle 
It has been shoMu by Heckel and Kretschmer^ that estrogen therapy can cause 
the cells of a prostatic carcinoma to undergo hydropic degeneration and \ acuo- 
lation 

Nicol and associates* showed suggests e emdence that estrogen admmistra- 
tion, especially vhen combined Mith orchiectomy, assists in the mobilization of 
reticulo-endothehal cells, Mhich can later become fibroblasts, according to Alaxi- 
moM and Bloom ' In guinea pigs so treated thej sum mcreased prostatic fibrosis 


*Broders,A C JAMA 99 1670-1674 1932 
^ ® Zuekerman S Lancet 1 925-028, 1935 

< Heckel N J and IvrptscVimer. H L J 4 M A 119’ 10S7 1942 
‘ N icol T , Helm\ I D and Abov Zikn A Bnt J Sure 40 166-172 1952 
. B sCnd" Co 194S ^ ^e'tbook of Hi,tolog^, 5th ed Philadelph., 
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Thus, fibiosis of the neoplastic prostate resulting from this therap 3 ’- niaj^ be due 
to the accumulation of reticulo-endothehal cells m that organ 

There is, therefore, good background e\ndence for explanation of microscopic 
changes uhich one might expect to find m the cases prenously descnbed As 
noted premously, these were not the changes found Instead, in these cases, either 
a more poorlj’' differentiated neoplasm w as found, or one m i\ hich the mici oscopic 
pathologj’- had dramatically changed 

In the three cases reported here, each patient was dead within 13 months of 
the secondary transurethral resection Unfortunatel 3 ’’, postmortem examination 
could not be obtamed for further microscopic studies of the prostate 

It IS at present unknoim whether the changes in nuci oscopic patholog 3 ^ and 
biological actmt 3 ’' (loss of hormonal relationship) u eie part of the natural histor 3 '^ 
of the neoplasms discussed One can only speculate about the possibiht 3 ^ of their 
haimig been caused partially or entirely by the operatn e pi ocedures done, or by 
the administration of estrogens We insh only to raise these questions for further 
consideration and study, and emphasize the pomt that the change m the micro¬ 
scopic patholog 3 ’^ seemed to be a landmark m the clmical response of the patient 
to estrogen or cortisone therapy 

416 Marlboro St , Boston 16, Mass 
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CALCrUiM STUDIES IN TEN CASES OF OSTEOBLASTIC 
PROSTATIC METASTASIS 


SAMUEL I ROLAND 

From Division of Surgery, Dcpartmenl of Urology, Stanford Medical School, San Francisco, 

Calif 


Urine and serum calcium studies often prornde a practical, accurate mdica- 
tion of the extent of breast carcinoma in patients m u horn metastasis to bone has 
taken place The quantitj and rate of osteoljsis in the metastatic lesions is 
duectly correlated mth urinar}^ calcium excretion in most of these patients 
Although m breast carcmoma metastasis is usuall}' osteoljdic, it is predomi¬ 
nantly osteoblastic m 8 per cent of the cases Er en in patients with roentgeno- 
graphic erndence of prmrarily osteoblastic metastasis, serum alkahne phosphatase 
has been inverselj' i elated to serum calcium lerels' Increasing serum alkahne 
phosphatase actmty was associated with decreasing seiaim calcium lei els in 94 
per cent of 32 cases, and decreasing serum alkahne phosphatase actmty, mth 
increasmg serum calcium lei els, in 91 per cent of 33 cases These findings sug¬ 
gested the possibihtv of relating chemical changes in urine and blood mth osteo¬ 
blastic bone mvolvement 

Precise measurement of calcium balance in patients is so comphcated that it is 
practical onlj’’ in special studies, but urmarj excretion of calcium is readily 
studied Excretion of excessive calcium takes place earher and is a more sensitn e 
indicator of bone destruction than is an increase m serum calcium Hj'percalcemia 
does not appear untd urmarj'^ calcium excretion exceeds 500 mg per day when 
the patient is on a low calcium diet (under 200 mg per day) - It is at this level 
that the renal excretorj capacity for calcium, in normal kidnej's, is exceeded and 
h 3 'percalcemia dei elops A normal person on such a low calcium diet excretes 
approximately 50 mg of calcium per daj’’ m his urme According to Pearson, 
destruction of 1 gm of bone per daj', which releases about 100 mg of calcium, 
probablj represents the mimmum rate of osteolj'sis that can be measured bj" 
studies of urinary calcium excretion in patients mth destructn e bone tumors 
Causes of h 3 q)ercalcenna and h 3 TJercaIciuna, other than bone tumors, such as 
h 3 'perparath 3 Toidism, osteomalacia, and osteoporosis, are usuall 3 differentiated 
b 3 the clmical picture, the laboratory data, and the skeletal radiographs 
Numerous mi estigators have shown that m ei er 3 '^ case of prostatic carcinoma 
with metastasis to bone, microscopicall 3 ’^ the lesions show endence of both bone 
destruction and bone repau • According to Hellner,^ and Axhausen,® ei ery bone 
tumor, either pnmarr or metastatic, begins mth osteotysis Von Reckhnghau- 
sen* m 1871 demonstrated that m metastasized prostatic tumors, bone formation 
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• Gnboff, S I Herrmann J B Smelin A and JIass. J H\-percalcemia secondnn to 
bone mctastaies from carcinoma of the breast I Relationship of serum calcium and alkaline 
phosphatase values J Clin Endoc and Metab 14 379 1954 

^learson O H West C D Hollander V P and TWes, W F Eialuation of endo 
enne therapi for advanced breast cancer J AJM A , 164 234 1954 

^leoP'asms of Bone New York P B Hoeber,’1949, p 3S0-3&4 

* Quoted b^ Co\e^ , p 3S2 ’ 
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' Von RecUinghansen, F Die fibroese oder deformirende Osteitis, die Osteomalacie 

339 



340 


SAnraEL r rol\nd 



1 T3 pical example of extent of osteoblastic metastasis in cases discussed 


usually piedonunates o\er bone destruction T\0iat Me see theiefoie, in a loent- 
genogram of bone in metastasized prostatic carcinoma, is the piedominatiiig 
osteoblastic 01 osteoljdic process 

A study of 10 patients irith biopsy-proven carcinoma of the pi estate and 
maiked osteoblastic bone metastasis was made to deteimine whethei serum cal¬ 
cium levels or urinary calcium excretion could be used as an index of tumor 
growth as it is in caicmoma of the breast with metastasis to bone Because of the 
rarity of osteolytic metastastic lesions, this study was restiicted to osteoblastic 
metastasis (fig 1) In whatevei stage of treatment these patients weie found, 
serum calcium, sei um phosphorus, alkaline and acid phosphatase, renal function 
tests, and twenty-four-houi unnar^'^ calcium excietion were determined The 
patients had all been on a low -calcium diet (undei 200 mg per day) for three 
daj^s befoie these determinations w^ere made All had noimal renal function, 
evidenced m normal blood urea and creatinine, and phenohulfonphthalem ex¬ 
cretion Since none of the patients studied had an 3 ’^ gastrointestinal lesions mtei- 
fering with calcium absorption, fecal calcium excretion was not measuied Con- 
curient bone destruction and formation were assumed, m accordance with the 
exidence of Hellner, Axhausen, Von Recklinghausen, and others Wliether we 
could relate the unnaiy calcium excretion or serum calcium levels to metastasis 
to bone in these pateints was of interest 

In table 1 the results of the chemical determinations are reported 

In no case was the calcium loss sufficient to be reflected bj abnormal increases 
in the unnaij' calcium excretion or in increased serum calcium lei els In all but 
case 5, when calcium intake was restricted, unnarj'^ calcium excretion was in the 
range expected m normal pei sons Since excessn e calcium deposition must iiax c 
taken place before osteoblastic metastasis is iisible in x-rais, one might expect 


unci die ostooplnstiche CnnnobO in ihren gegenscitigen Berichungcn in Fastsefir Hiido!|i/i 
tirchow zu Seinem 71 Geburtstage Gewidmet von den Fulieron unci Jctzign Assi-tciKcn 
des Berliner Pnfhologischen Insfifuts Berlin G Beimer IS91, pp 1-S9 
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a lower than normal urinarj calcium excretion and perhaps lower serum calcium 
leA els than we found The possibilitj that the calcium needs of the osteoblastic 
process were balanced bj calcium loss from osteoljsis was considered If osteo- 
hsis were not supplnng ealcium to the osteoblastic needs, ue would expect a 
much lower unnan calcium output m these patients If an osteoMic process 
were masking an osteoblastic one, one would ex-pect that when dietari calcium 
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^^as restricted, uiinary calcium excietion might be similar to that in the normal 
person on such calcium intake or m the calcium i auge found on our patients 

Hypotheticallj'-j m these patients, if osteol 3 '’sis were not suppljnng calcium 
one n ould expect excessively low nrinarj'^ calcium exci etion and possiblj'’ hj’po- 
calcemia We might assume then that calcium was made available to the osteo¬ 
blastic components of these tumois by a sigmficant, though loentgenologicnlly 
not nsible, osteolysis 

Another factor makes the above conclusions less certain There is good e\ idence 
that the rate of gionth of the metastatic lesions fiom prostatic caicinoma is 
slov er than those of breast caicinoma According to Colej’^, pi ogress is slow er and 
sunnval is longei in osteoblastic forms of metastatic bone tumors This opimoii 
is also held by Wolff w bo considered that osteoblastic predominance in a lesion 
indicates slower growth'' Statistics on rates of giowth of osseous metastatic le¬ 
sions fiom breast and prostatic carcinoma aie subject to many vaiiables and are 
inherently difficult to compare In one senes of 263 cases with osseous metastasis 
of prostatic carcinoma, close to 20 pei cent of the patients In ed five years after 
castration and endocrine therapy * In anothei senes the average time from the 
development of osseous metastasis in patients who had undergone radical mas¬ 
tectomy and x-ray therapj'- to death w'as eighteen months,® wdule in still another 
series no patients wnth bone metastasis fiom breast carcinoma regaidless of ther¬ 
apy were alive five years aftei the first e%adence of bone metastasis This strik¬ 
ingly demonstrates the slower late of giowdh of osseous lesions in metastasized 
prostatic carcinoma The prognosis is bettei m metastasized prostatic tumors 
than bieast tumors, even though the patients aie oldei 

Slow extension of osteoblastic prostatic metastasis lequiimg undetectable 
quantities of calcium, not reflected in abnormal uiinaij’’ calcium excretion, might 
explain the noimal lange of uiinary calcium excretion w e found m these patients, 
wuthout postulating the piesence of significant concomitant osteolysis 
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While osteolysis is pioceeding in eieiy case of osteoblastic metastasis from 
carcinoma of the pi estate and theie is some evidence that this may be of con¬ 
siderable magnitude, it is possible that the slow grow th of osteoblastic metastatic 
lesions, lather than osteolysis, explains the pattern of uimaij’’ calcium excietion 
found in these patients 

Urinary calcium excretion and serum calcium lei els m these patients did not 
1 aiy significantly from those in the noimal person, and cannot be used to reflect 
the pi ogress of osteoblastic metastasis fiom caicinoma of the prostate 

The author wishes to thank Drs Henry iSI Weyrauch and Hilton L Rosen- 


beig for their assistance in pieparmg this paper 

’ Wolff H B Radiological treatment of skeletal metastases in mammar} cancer Acta 

^'’«'is°Llnt, R’M^and Baum, W D Serum phoaphatasc determinations in diagno-na of 

prostatic cancer A review of 1,160 cases JAMA, 146 13-1 t j mnmrntt 

» Geseliickter, C F and Copeland, M M Tumors of Bone Philadelphia J Lippmcott, 

tal Ga/ioc A Obst , 94 645, 1952 
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CONGENITAL DEFICIENCY OF THE ABDO]SIINAL AIUSCULATURE 
AND ASSOCIATED GENITOURINARY ANOMALIES A 
REPORT OF 22 CASES 

JOHN K LATTEMER 

From the Sower Urological Clinic and the Babies Hospital, The Columbia Presbyterian 
Medical Center, Neio 1 orL 32, N J 

On the pediatric urological semce of the Squier Clime, 22 children hai e been 
seen who had congenital deficiency of the abdominal mnsculatjUre, with or with¬ 
out associated genitourinary anomalies, smee 1940 Before 194 1 we had recog¬ 
nized only one patient mth this syndrome, but since our interest and that of 
our colleagues on the pediatric semce was heightened by the reporting of nine 
of our cases bj^ Drs Eagle and Barrett in 1950, n e bar e seen from one to three 
nen cases each year since that time Twenty of the 22 clnldren were males, and 
four of the 22 were Negroes These children were usually brought in dunng the 
first few days of hfe because of a large, flaccid abdomen through which the ns- 
cera could be palpated easily and through which the penstaltic morements of 
the mtestines w ere clearly nsible The seriousness of the large size of the abdo¬ 
men was suggested by the fact that two of the children had sustained brain or 
spinal cord injunes dunng efforts to extract them at the time of delu ery 

Because of the lack of musculature in the abdominal w aU the nb cages of these 
children did not retain the usual cyhndrical shape and the costal margins usuallj 
flared out w idely over the large abdomen The diaphragm w as usuallj flattened 
out as a result This embarrassed respiratorj’- function sufficiently that the 
children w ere i erj imhierafale to pneumonia Eighty five per cent show ed some 
endence of obstruction to the bladder outlet, wnth sei ere dilatation of the 
bladder, ureters and kidneys The testes had failed to descend in 18 (90 per cent) 
of the 20 male patients The testes were commonly found attached to the imd- 
ureter, where a naidhne incision was required to reach them wheneier orchio- 
pexj"^ was undertaken Anomalies of the lower evtrermtj were present in nin e 
(41 per cent), of whom six had bilateral clubfoot, one had unilateral clubfoot, 
one had a severelj shm eled leg and the other had an absence of the low er leg 
on one side Eleven (50 per cent) of the patients had died before the age of 19 
months and seven of these 11 had died wnthin 12 days of birth because of sei ere 
kidney deficiencies or the replacement of the kidnej s by a few ej sts, w ith hjqio- 
plasia of the kidneys The others died of pneumonia or kidnej abcesses 
Other associated anomalies were frequent For mstance, 28 per cent had 
anomalies of the intestines, ranging from two cases of abnormallj loose mesen- 
terj of the cecum, to one megacolon, one imperforate anus, one anus emptiung 
into the bladder, one atresia of the duodenum and one cjstir fibrosis of the 
pancreas Other gastromtestmal anomalies maj hai e been present but were not 
detected because the patients did well or because no autopsy was obtained (one 

Spnng», Va™-! A«oc.at.on of Gen.to Unnan Surgeons Hot 
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Fig 1 ^se«born child, \ntli complete absence of abdominal musculature both abo\o 
and belon umbilicus, a ho died at eight dnjs after birth from uremia due to destruction of 
genitounnar 3 tract Testes acre not descended and costal margins flared out markedl} 
Urachus a as patent and drained urine soon after umbilical cord a ns cut 

case) Cardiac anomalies weie detected m five who came to autopsj’' and there 
vete marked heart muimurs in tvo othei’s, as a ell as electrocardiographic 
changes in a thud, foi a total of eigiit of the 22 patients Extra fingers or a eh 
toes weie noted in two othei patients Some of the findings m these 22 cases 
aie tabulated in table 1 


r VTEXT URACHUS 

The uiachus was patent and diaining mine onto the abdominal wall in exactlj' 
50 pel cent (11) of oiii patients In most of these it appeared to represent tlic 
fact that the obstruction of the unnarj’^ tract was so se\ere that the allantoic 
remnant failed to close off, and extended up into the umbilical cord Wien the 
cold was tut at birth, this tract then became open to the outside and began to 
leak mine Of the 11 patients with a draining urachus, nine were dead within the 
fiist nine montlis of life and seien of the nine had died within the first 12 dajs 
aftei biith Thej' did not necessaiil 3 '’ die because of the open urachus, but be 
cause of set ere kidiiej^ damage, piobablj associated with the fact that the pres¬ 
sure in the uiinaiT tiatt had been sufficientlj' se\erc to cause the urachus to 
sta} open Of tlie two who had an open urachus and sunned, one healed spon- 
taneouslv and the othei was closed surgicallj when the patient was two lears 
old It appeared that the urachus might represent a safety cahe for tlie ob- 
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Pig 2 Photographs of same child at birth (aboi e) and at age four i ears (belovrl shovnng 
that in spite of complete lock of abdominal musculature, patent urachus missing le^ and 
undescended testes, growth and de\ elopment hat e been satisfactorv when unnan drainage 
was corrected and corset and other proper supports supplied 

structed bladder if the kidnei damage was not so seieie as to fad to support 
life It IS uoteworthi that the incidences of these associated phenomena are 
simdar to those reported m the literature for this sjnidrome The first rune pa¬ 
tients in table 1 are those pretuoush reported m 1950 bt Eagle and Barrett, 
from this hospital The remaining cases hai e been discoi ered smce that tune 
One of the ongmal nine cases was a bo^ (C E ) of Dr Victor ^Marshall’s from the 
XeM York Hospital, whose followup information he has graciously pro^^ded 
for us This child is doing well following bilateral operations to shorten and 
remiplant the ureters 

PROGNOSIS 

Both in this senes and m the accumulated literature, approxmiateE half the 
patients died wntlun the first two j ears of life, usualh because of ser ere damage 
to the kldlle^s from the unnara obstruction or, less often, from other causes 
such as cardiac anomalies or pneumonia due to the embarrassed respuaton 
apparatus Scattered ca'^es m the literature ha\e been reported as hcung to age 
50 or 70 but no information was aiailablc as to whether or not genitourmarv 
anomalies were present m these patients Of our own senes, the two oldest 
children are now 13 \ears old and doing well If the unnarj tract can be pro- 
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?? n dilated unnarj tract at birth (upper left) and at age four jears (lower 

right) Dilated unnarj bladder is seen Ijnng against inner surface of loiier abdominal wall 
in photograph in upper right corner Elongated, narrow ed urethra can be seen in urethro¬ 
gram in photograph at lower left This patient had patent urachus closed, bladder neck 
obstruction resected and dilated and is now voiding normallj and walking well with corset 
and artificial leg 

Aoded with fiee diamage, if the kidne 3 '’ damage is not too extensive and if sup¬ 
port can be pronded for the flaccid abdomen there is no reason why these 
patients imght not have a Me expectancj'’ m proportion to the amount of func- 
tionmg kidney tissue still present when the condition is discovered Trans- 
urethial or open resection of the bladder outlet usually sufficed, but permanent 
diversion of the urme was necessarj'' in a few cases Most of these children are 
still jmung and then final urmarj^ status is not 3 '^et settled 

PATHOGENESIS 

Seveial intiigumg theories haie been advanced as to the relationship of the 
ddated unnar 3 '^ tract and the deficieuc 3 ’^ of the abdominal musculature The 
frequency of the association of the two conditions is so great as to suggest a 
cause and effect relationship However, our obsenations on this group of pa¬ 
tients hai e Jed us to behei e that there is no direct cause and effect relationslup 
between the dilated unnar 3 tract and the deficienc 3 ’- of the abdonunal muscles 
We realize that the tw o conditions do usuall 3 occur simultaneous^’^ but feel that 
the 3 ' are not necessaril 3 ’ dependent on each other for their causation 

The most popular thesis which has been adianced suggests that the bladder 
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dilates due to obstraction at the bladder neck and that the distended bladder 
causes pressure against the muscles of the abdominal wall, mterfermg ivith their 
development and resulting m at^oph^ or hvpoplasia of the musculature m this 
area This possibihti is supported by the fact that the most frequent muscle 
deficiency has been reported to exist m the region of the lower rectus muscles, 
where pressure from a distended bladder would come to bear Furthermore, it 
has also been observed that the next most common areas of abdommal muscular 
deficiencv are those adjacent to the bladder area, whereas the musculature of 
the ahdommal waU at the pomts most distant from the bladder, namelv, m the 
flanks and the subcostal areas, shows no deficiency of abdommal musculature 
It has been suggested that the dilated ureters and bladder block the testes from 
descendmg Xei ertheless, it appears to us that the following arguments repre¬ 
sent a strong case agamst the theory that the pressure of the distended bladder 
causes faulty deielopment of the abdommal musculature 

Argument Xo 1 Two of our patients, Xos 10 and 19 on table 1 had normal 
urman tracts wath no distention of the bladder, \ et had marked deficiencies of 
the abdommal musculature One was a male and one was a female Neither 
patient had obstruction of the bladder neck and the male did not hai e imde- 
scended testes, both testes were m the scrotum The muscular deficiency m these 
two patients certainlv did not result from the pressure of a dilated bladder 
ArgumeiH Xo 2 3Iany other patients exist who haie lerv large urmary 
bladders as a result of obstruction, y et there is no deficiencv of the abdominal 
musculature If the pressure of a distended bladder is hkely to cause a failure of 
del elopment of the abdommal musculature, the muscular deficiency should be 
a 1 ery common findmg, rather than a i eiy rare findmg It has been suggested 
that perhaps some cases of obstruction occur at a later date or at a later stage 
of del elopment m the embno, after the abdommal muscles haie formed, so 
that these patients show no muscle defects This appears to us to be unhkelv 
Argumait Xo 3 Deficiencv of abdommal musculature has often been ob- 



Fig 4 Muscular defect was pnmanlv on ncht side Patient h-.#! i t . 

tion dilated unnan. tract undescendeif testes and withered nght foot ^ obstruc- 
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Fig 5 Fig 6 

Fig 5 Another child rrhere deficiency of abdominal musculature ■nas pnmanh uni 
lateral, on nght side This child also had a dilated unnar} tract, undescended tostes and a 
heart murmur His gro^h and development have been good^ after therapj 

Fig 6 Child had no unnarj symiptoms noted until age of nine n hen he n as found to have 
greatly dilated urinary^ tract due to fact that unne was mildly infected Child has refused 
operation but has tolerated inlynng urethral catheter iicll anef has shoiin some recovery of 
kidnei architecture after prolonged catheter drainage 

served m areas of the abdominal wall which could not possibly be pressed upon 
by a dilated urmaiy bladder, for instance, in areas aboye the umbilicus and in 
the flanks, where the bladder does not extend at any' time, even when distended 
Argument No ^ Unilateral distribution of areas of deficiency' of the abdominal 
musculature is sometimes obsen ed, as m cases 1 and 2 (figs 4 and 5) Here the 
deficiency' was most marked in the upper right quadrants of the abdomen, far 
removed from any' possible pressure by' a dilated uniiary' bladder Anothei one 
of our cases showed a marked muscular deficiency' in the left upper quadrant 
Argument No 5 Histological studies of the abdominal musculature remnants 
which have been found m the abdominal wails of these children arc leported to 
be much more suggestn e of hypoplasia than of atrophy' of differentiated muscle 

There also appear to us to be arguments against the other mam theory, namely', 
that the muscle deficiency' in the abdominal wall is the primary le'^ion, and that 
the dilated urmary' tract results because the abdominal muscles are necessary' 
as accessory' muscles of micturition, that the urinary' tract empties poorly and 
therefore dilates when the muscles are deficient The arguments against this 
theory' are as follow s 

Argument No 1 Two of oui patients, Xos 10 and 19, had flaccid abdominal 
walls y'et their urinary tracts did not dilate as a result This particular argument 
IS weakened somewhat by' the fact that both of these patients had some trace of 
rectus muscle or of rectus fascia oier the bladder area e\en though there was 
obi'ious seiere deficiency' of the other muscles of the abdomen and a partial 
deficiency of the recti 
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Argument Xo 2 A bladder outlet obstruction iras demonstrated m So per cent 
01 these patients This is a strong argument that the unnarj tract dilatation is 
due to obstruction of the bladder outlet rather than to the lack of abdommal 
musculature ^loreover, the nails of the bladder were usually thickened and 
trabeculated 

Argument Xo S Patients with omphaloceles ha\e no anterior abdominal 
musculature, vet do not commonly have dilatation of the unnarj tract 

In «pite of these strong arguments we feel that this theorj* bears more mvesti- 
gation A suggestion that this condition is due to mtrauterme pohomyehtis was 
refuted bv the findmg of a normal spmal cord m se\eral of our patients, and m 
some cases m the hterature that came to autopsc 

SUMMABT 

^Vhen a deficiency of the abdommal musculature is found dilatation of the 
urmarv tract will usualli be found However, we beheie that the defect of 
abdominal musculature and the dilated urmary tract are not cause and effect 
but instead are associated anomahes The dffated urmary tract appears to us to 
be usualli due to bladder outlet obstruction freciuently m the form of a mem¬ 
brane across the urethra at the leiel of the verumontamim of the type called 
“true vail es of the urethra ’ The close association of these two anomahes maj 
be due to a fault m the same organizer of the embm o, at some earlv stage, or to 
an insult occurrmg partwai m the development of the embrvo It can not be 
aigued that these two anomahes occur m otherwise normal children, as witness 
the fact that 40 per cent had anomahes of the legs, 28 per cent had anomahes 
of the gut and seieral had anomahes of the heart, pulmonary blood vessels and 
fingers It is not eien possible to sav that these anomahes are limited to the 
lower half of the bodv 

Therapv must be directed to the rehef of anv bladder outlet obstruction and 
to the rehef of other pomts of obstruction which niai have de\ eloped due to 
the fact that the ureters haie become tortuous and that the comolutions have 
become bound together bv adhesions, causmg kinks and additional pomts of 
obstruction These ma\ require uephrostomi first and straightemng of the 
ureters later Corsets or other therapeutic measures must be used to support 
the abdomen In this wai mtestmal function will be unproved posture wdl be 
unproied, and respiratorv function will be improied when the dome of the 
diaphragm can be restored bi maintainmg mtra-abdominal pressure 

From the chmeian’s standpoint it is essential that it be recognized that when 
a child has a flaccid abdomen he is hkelv to hai e set ere dilatation of the urmarv 
tract \moug our patients it appeared that if the condition vas not recognized 
and treated, the chances were ten to one that the child n ould die an earh death 
from uremia 

The author wishes to evpress his indebtedness to Drs Dorothi Anderson, 
John K Herd Rustin McIntosh J Frederick Eagle, George ? Barrett Aureho 
Eson and the other members of the IMedical Center staff who helped m the 
accumulation of this report 
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A mUXASY ILEOSTOISIY' DEVICE 

J4CK LAPIDES, ROBERT BOYD avd SHELDOX L FELLALYN' 

From the Department of Surgery Section of hrology, Dniccrsity of Michigan Medical Centerj 
Veterans idniinistration Hospital, Ann Arbor, ^fich ind \l ayne County General 
Hospital, Eloise, Mich 

The use of an isolated loop of ileum as a common extension of the ureters 
through the abdominal wall v> as first popularized b\ Bncker m 1950 ’ Expenence- 
with this method of supraiesical diiersion suggests that it is the best means of 
uretero-enterostomj at the present tune Because of lack of urinan stasis, ab¬ 
sence of fecal stream and decreased mtra-mtestmal pressure, p\ elonephntis has 
been decreased markedlv The ileal loop has been used at the Enn ersiti of 
Alichigan I^Iedical Center since 1952 m a i anety of cases including paraplegia, 
mi elomenmgocele and spma bifida in children, bladder neoplasia, i esicoi aginal 
fistulas, deteriorating ureterosigmoid transplants, etc 
Imtialh, we emploj ed the usual tj-pes of fecal colostomy dences for collecting 
the unne, but soon became disenchanted mth the ^ anous apphances because of 
bulkmess, leaking of unne, skin reaction, malodorousness and difficult! m 
changing the apparatus Or er the j ears with adnee from our patients as well 
as our colleagues, i\e ha!e e\ol\ed a dence which appears to be efficient and 
rehable The dence consists of a small hght-weight rubber nng with belt, condom, 
plastic plug, pohmnjl tubing and plastic unnal bag The rubber nng and 
condom are the important parts of the apparatus, the tubing and unnal bag can 
be of rubber or plastic and of anj tj^ie 

Unhke other tjTies of enterostomj nngs or cups, our rubber rmg is not 
cemented to the skm but sen es as a supporting frame for the condom which is 
cemented to the epidermis Figures 1 and 2 depict the relationship between 
condom and rubber nng Obsene how the open end of the condom i« brought 
through the opening of the rubber rmg and stretched oi er the nng surface The 
elasticit! of the condom and the grooced lateral surface of the enterostomi nng 
keep the condom secureh m place Appropnate cement is applied to the skin 
surroundmg the ileostom! as well as to that portion of condom stretched taut 
o\ er the skinside of the nng The nng and condom are then apposed to the skin 
An elastic belt attached to the sides of the ileostomj nng helps to keep the dence 
in a fixed position The elo'-ed end of the condom is then connected to a tube 
either bj rubber bands ac corchng to the method of Burs’ or bj means of a plastic 
plug 

The hollow plastic plug connecting the condom to the dramage tubing acts 
as a washer in that the doused end of the condom is pushed into the dramage 
tubmg wath the plug It is nece^sarv then to puncture the condom so that urine 
wall flow frecK from the condom into the drainage tubing 
tceepted for publication June 13, 1937 

So'iau Bladder substitnuon after pelvic evisceration S Chn Xorth Amer 

’ l^ptde« J t-npublished data 
’ Bors E Personal communication 


353 



354 


J LAPIDES, B BOYD A.VD S L FELLMAN 



Fio 1 


The advantages of this device are as follows 

1) It can be apphed to the patient at the operating table immediatel}’’ upon 
completion of the ileostomy as veil as being used as a permanent device post- 
operatively 

2) The nng-condom-skm arrangement allows easy, rapid removal and replace 
ment of the apparatus With a httle solvent the skin is cleansed and the condom 
remolded simultaneously The old condom is discarded and a nev one put in its 
place No need to scrub the ring free of cement since its surface has never been 
m contact mth the cement, for this reason, the rubber ileostomy ring \nll near 
for a longer penod of time 

3) The use of a condom as part of the conduit system is advantageous because 
it stretches readilj^ and thus acts as a safetj" imh e If for some reason the tubing 
or unnal bag becomes occluded, urine can still be pumped b}’' the ileum into the 
condom without appreciabl)'^ increasing the mtra-ileal or mtra-ureteral pressures, 
and vithout forcing the deuce loose from the skin 

4) The diameter of the hole in the ileostomv nng is so much larger than the 
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Fig 2 


diameter of the ileostomj that it p^o^^des a nice ivide margm of skin between 
the inner edge of the ring and the ileostomj This situation helps to prevent 
pressure necrosis of the deum bj an encroaehmg run of ring, it also permits easier 
apphcation of the rmg to the skm because the patient does not ha\ e to be too 
exact m centenng the ileostomj 

5) It IS neat and streamhned, permittmg the patient to wear form-fittmg 
clothes 

The complete kit can be obtamed from American Cj stoscope Alakers, Inc 

IVe wish to express our appreciation to Air Fredenck. J IVallace for his aid 
and adnce m accomplishing this project 
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Cinefluorograpby of the urmaiy tract is a practical clinical diagnostic tool in 
urologj^ It is impel ative, theiefore, that the urologist not onlj^ understand the 
principles of this method and the use of the equipment, but also the radiation 
exposuie factors This paper is therefore presented as an introduction to cine- 
fluoiogiaphy The historical background is also briefly presented 

Photography is defined as the art oi process of obtaining images on sensitized 
surfaces, by the action of light or other radiant eneigj’- Roentgenography is 
photogiaphy m which invisible or visible light is used, for example, roentgen 
radiation (invisible) and from the fluorescent screen (nsible) Approximately 
one j^eai follomng the discovery of the x-raj’’. Dr John Macmtyre of Glasgow, 
Scotland, piesented the first x-ray motion pictures (1896) This method consisted 
of x-rajnng a part on individual pieces of film by repositioning the part for each 
successive exposuie The individual films are then rephotographed into con¬ 
ventional movie film and then pi ejected In fact, the animated cartoons as pro¬ 
duced today aie done in this manner Dr Macmtyie’s motion picture consisted 
of individual ladiogiaphs of a frog’s leg This was obtained by placing the motion 
picture camera behind a lead screen which contained an opening to match the 
opening of his camera The film w as protected from nsible hght by a coi'eriiig of 
black paper Mampulation of a frog and the camera and x-ray equipment w'as so 
difficult that Macmtyre conceived the technique of photographing a part on 
individual pieces of film b}'^ repositioning the pait foi le-exammation on succes- 
si\ e exposuies The lesultmg film, as previouslj'^ stated, was then rephotographed 
to conientional motion picture film and projection In the same year (1896) 
Thomas Edison demonstrated his veision of the motion pictuie camera in 
London, England Advances in motion picture work have piogiessed veij^ 
rapidly to the piesent day cmemascope, telecnsion, etc Both Roentgen and 
Macmtyre used a banum-platino-cyanide screen w hich under excitation b^^ x-raj's 
produced Msible light Edison in 1896 discovered that calcium tungstate would 
fluoiesce with an intensity six times greater than baiium-platino-cj'anide 
Patteison m 1914 intioduced a cadmium sulfate scieen, and this tjqie of screen 
soon replaced those used by Roentgen and Macmtyre In 1942, the Patterson 
Screen Company developed a zinc-cadmium sulfide screen which increased the 
brightness tw o and one-half times that of a type prei loiisty used Since that time 
further improvements hace been made m what we know now as intensifjmg 
scieens and fluoroscopic scieens 

Cineradiographj^ consists of direct radiographj’' of the moiing part, utilizing 
the mtensifjnng screens and the x-ray film apparatus and x-ra 5 '’ film Basicallj 
this IS cone entional ladiography lepeated at motion picture speeds and with full 
sized film Massue and expensne film apparatus and the large quantities of 
ladiation required, of coume, are undesiiable under these circumstaines 
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Another method for producmg "^-raj motion pictures is called cmefluor- 
ographi This consists of photographing a fluoroscopic screen ivith a motion 
picture camera This is also referred to as the mdirect method Due to the small 
light collection factors for the motion picture camera lens and hght losses in the 
lens, as n ell as a 1 erj low hght mtensity eimtted from the screen, considerable 
radiation is required for satisfactory results In some cinefluorographic experi¬ 
ments, a radiation ontput of 100 milhamperes at 100 kilo\ olts has made it neces- 
sarj to limi t the total exposure tune on the patient to 6 seconds 
Dr Eugen Caldwell m the Emted States tried from 1908 to 1922 to do cme- 
fluorograph}’ and cmeradiographj Keastler, Eider, and Eo=enthal m 1909 made 
13 success!! e x-rajs m 22 seconds and placed this upon film as a motion picture 
■showing the peristalsis m the stomach Cole m 1910, utihzmg x-ray film 8 inches 
wide, exposed areas at regular mterc als, then prmted these on motion picture 
film Russell J Rejmolds probablj worked longer on this problem than am other 
man in medicme As recorded m hterature, he began his work m 1921 and «pent 
about 25 years utihsang i anoush improi ed fluorescent screens, camera and film 
to impro! e his techmque The most early of mi estigators were hnuted to 5 and 6 
second multiple exposures The hterature is full of the many studies done by 
earhest m! estigators insofar as \oltage, nulhamperage, tjqies of fluorescent 
screens, lenses of \ anous focal length, color of fluorescence of the screen in rela¬ 
tion to the film used, etc The hmitmg factor of the capacity of the x-rai tube and 
the tolerance of the patient’s skm remamed ei er present 
In order to obtam x-raj motion pictures, a number of factors haie to be 
considered. A) the bnllance of the screen image which is controlled by the 
fluorescent screen, B) the mailabihtj of film of extremeh sensitne emulsions, 
C) the laige aperture lens, D) the protection of the motion picture film from 


radiation, and E) the protection of the patient and medical personnel from ex¬ 
cess radiation The recentlj dei eloped demces for mtensifmng the bnghtne«s of 
fluoroscopic screens open up an entue new field of motion picture x-rav study 
This sj'stem of screen mtensification utilizes an electromc tube pnnciple To 


protect the patient from oierexposure to radiation, the bnllance required to 
produce a photographic effect must be obtamed from some outside energj- source 
b\ a tube amplification process rather than from increased x-rm mtensit! 
About 10 to 12 ! ears ago dences to mcrease the mtensity of fluoroscopic screens 
to a bnlhance of sei eral hundred times greater were descnbed In the file« of the 
U S Patent Oflfice, sketches dated about 1915 showed a new electromc sistem 
of teleiTSion which has since become the basis of present day telension This was 
described as an attempt to mcrease the fluoroscopic screen bnghtness 
Two t>*pes of screen mtensifiers are currently m use One m that of the electromc 
tube sjstem and the other, the teleinsion system Dr Russell Morgan and Air 
Ralph Sturm of Johns Hopkins Hospital haie dei eloped a screen intens^fier 
mcorporatmg an image orthicon teleiTsion chain, smnlar to that emploied bv 
tele!asion studios The major difference hes m its capabiht! of scanmne a nictnre 
frame mth 1^ hn« instead of the comentional 525 lines as is employed m 
commercial chains X-rais after passing through a patient are imping^ upon a 
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Ciuefluorogiaphy of the unnaiy tract is a practical clinical diagnostic tool in 
urologj'^ It is imperative, therefore, that the urologist not only understand the 
principles of tins method and the use of the equipment, but also the radiation 
axposuie factors This paper is therefore presented as an introduction to cine- 
fluorogiaphy The historical background is also briefly presented 

Photography is defined as the art or process of obtaining images on sensitized 
surfaces, by the action of hght or other radiant energy’- Roentgenograph}'' is 
photography in uliich innsible or visible hght is used, for example, roentgen 
radiation (invisible) and from the fluorescent screen (nsible) Approximatelj'^ 
one j’^eai foUomng the discovery of the x-raj''. Dr John JMacintyre of Glasgon, 
Scotland, presented the first x-ray motion pictures (1896) This method consisted 
of x-rajnng a part on individual pieces of film b}'^ repositioiung the part for each 
successn e exposure The indindual films are then rephotographed into con¬ 
ventional movie film and then projected In fact, the animated cartoons as pro¬ 
duced today aie done in this mannei Dr Macintyie’s motion picture consisted 
of individual radiographs of a frog's leg This n as obtained by placing the motion 
pictuie camera behind a lead scieen uhich contained an opening to match the 
opemng of his camera The film n as protected from visible hght by a coveiing of 
black paper Mampulation of a fiog and the camera and x-ray equipment uas so 
difficult that Macintyie conceived the technique of photographing a part on 
individual pieces of film by i epositiouing the part for re-examination on succes¬ 
sive exposuies The lesultmg film, as previously stated, nas then rephotographed 
to com eiitional motion picture film and projection In the same j'car (1896) 
Thomas Edison demonstrated his version of the motion picture camera in 
London, England Adiances m motion picture nork lime progressed leiy 
rapidly to the present day cinemascope, telension, etc Both Roentgen and 
Maciiitjn e used a barium-platmo-cyanide screen n hicli undei excitation bj' x-rays 
produced visible light Edison in 1896 discmeied that calcium tungstate nould 
fluoiesce mth an intensity six times greater than barium-platino-cyanide 
Patteison m 1914 introduced a cadnuum sulfate screen, and this type of screen 
soon replaced those used b}'" Roentgen and Macintyie In 1942, the Patterson 
Screen Company developed a zmc-cadmium sulfide screen nhich increased the 
brightness tn o and one-half times that of a type prei louslj'' used Since that time 
furthei improi ements have been made in nhat ne know non as intensif)nng 
screens and fluoioscopic screens 

Cineiadiography consists of direct radiography of the moMiig part, utilizing 
the mtensifjnng screens and the x-ray film apparatus and x-raj film BaMcallv 
this is conventional radiography repeated at motion picture speeds and nith full 
sized film Alassne and expensne film apparatus and the large ciuanlifies of 
radiation required, of i ourse, are undesirable under thc'-c circumstances 
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Another method for producing \-ray motion pictuies is called cmefluor- 
ographj’' This consists of photographing a fluoroscopic scieen mth a motion 
picture camera This is also referred to as the indirect method Due to the small 
light collection factors for the motion picture camera lens and light losses in the 
lens, as n ell as a i ery Ion light intensitj ermtted from the screen, considerable 
radiation is required for satisfactory results In some cinefluorographic experi¬ 
ments, a radiation output of 100 miUiamperes at 100 kilovolts has made it neces- 
sarj-^ to hmit the total exposure tmie on the patient to 6 seconds 
Dr Eugen Caldwell m the Xjmted States tried from 1908 to 1922 to do cme- 
fluorography and cineradiography Keastler, Rider, and Rosenthal m 1909 made 
13 successive x-rays in 22 seconds and placed this upon him as a motion picture 
showing the peristalsis in the stomach Cole m 1910, utihzing x-ray film 8 inches 
wide, exposed areas at regular intenmls, then printed these on motion picture 
film Russell J Rejmolds probably w orked longer on this problem than any other 
man in medicine As recorded m literature, he began his w oik in 1921 and spent 
about 25 years utihzing variously improved fluorescent screens, camera and film 
to improve his technique The most early of mvestigators were hnnted to 5 and 6 
second multiple exposures The literature is full of the manj’- studies done by 
earhest investigators msofar as loltage, miUiamperage, tjqies of fluorescent 
screens, lenses of I'anous focal length, color of fluorescence of the screen m rela¬ 
tion to the film used, etc The hrmting factor of the capacity of the \-raj tube and 
the tolerance of the patient’s skm remamed ever present 
In order to obtam x-ray motion pictures, a number of factors ha^ e to be 
considered. A) the bnllance of the screen image which is controlled bj the 
fluorescent screen, B) the availabihty of film of extremety sensitive emulsions, 
C) the large aperture lens, D) the protection of the motion picture film from 
radiation, and E) the protection of the patient and medical personnel from ex¬ 
cess radiation The recently de^ eloped de^^ces for intensifjnng the bnghtness of 
fluoroscopic screens open up an entire new field of motion picture \-ray study 
This system of screen intensification utilizes an electromc tube prmciple To 
protect the patient from overexposure to radiation, the bnllance required to 
produce a photographic effect must be obtamed from some outside energA source 
by a tube amphfication process rather than from increased x-raj intensity 
About 10 to 12 years ago devices to increase the mtensity of fluoroscopic screens 
to a bnlhance of sca eral hundred times greater Avere desenbed In the files of the 
U S Patent Office, sketches dated about 1915 showed a new electromc sjstem 
of telecnsion w hich has since become the basis of present daj' telemsion This w as 
desenbed as an attempt to increase the fluoroscopic screen bnghtness 
Tw o types of screen mtensifiers are currently m use One is that of the electromc 
tube system and the other, the telcAusion system Dr Russell Morgan and j\Ir 
Ralph Sturm of Johns Hopkins Hospital have developed a screen mtensifier 
mcorporatmg an image orthicon telcAusion chain, sinular to that emploAed by 
teleAusion studios The major difference lies m its capability of scanning a nicture 
frame Anth 1000 hncs instead of the conAentional 525 lines as is emnloAcd m 
commercial chains X-rays after passing through a patient are impinged upon a 
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fluorescent scieen mounted nithm the hghtproof hood The visible light is 
reflected onto the sensitn^e surface of the image orthicon by means of mirror 
optics The television then transmits the resulting image to a television neinng 
tube through closed circmt ivuing Once the image is placed on this inemng tube 
or monitor, the unage can be adjusted independent of the x-ray beam Contrast is 
IikeuTse controlled from the momtoi station In this manner the quality of the 
fluoroscopic image is controlled by the viewer at a remote location This enables 
adjustment of the receiver so that a very satisfactor 3 ’' image is obtained The 
final image can be transmitted to other receivers for newnng by many persons 
or it can be recorded on motion picture film for future pi ejecting In this manner, 
a kmescope recordmg is obtained For this type of recordmg w e should hke to 
suggest the word “kinefluorography” This system, though extremely versatile 
and affording contrast up to 50,000 times brightness, is prohibited under most 
circmustances because of extremely high costs 

The second and most piactical S 3 '’stem of screen intensifications utilizes an 
electromc tube prmciple X-rays, after passing through the patient, impinge upon 
a fluorescent screen where the energj'- is converted to hght This light ejects 
electrons from an adjacent photoelectnc surface These electrons are focused by 
a system of electrostatic lenses mounted to an aluminum-backed phosphor 
layer All of the electrons from the input phosphor, which is a circulai screen 
five inches in diameter, are concentrated on a circular phosphor layer one mch in 
diametei Smmltaneously these electrons are accelerated so that they strike the 
output scieen with increased velocity, which furthei mcreases the biillianco of 
the image Thus by concentiation and acceleration of electrons, an image several 
hundred times brighter than the ordmarj'^ image is formed It must be emphasized 
that the i ast increase in biightness is aclueved without any increase in dosage of 
radiation to the patient It becomes entiiely feasible and safe to obtain several 
nunutes of cmefluoiogiaphic studies on a human subject since factom in the same 
Older of magnitude as for oidinarj'^ fluoroscopy may be used For example, from 
1 to 10 miUiampeies and from 70 to 100 kilovolts can be utilized for satisfactory 
cmefluorograph}" Furthermoie, if the x-iaj-^ impulses are sjnchroiuzed with a 
camera shuttei, even less ladiation is recened b 3 >- the patient Foi example, sup¬ 
pose a shutter speed of a movie cameia is set at 15 frames per second, one cycle 
of the shutter operation theiefoie lequires of a second Likewise, the film 
adiances when the shutter is closed, lequinng a }4o of a second Since film is 
exposed during the period of advancement of the film, there is no reason to 
generate x-ra 3 " for this 3^o of a second per frame By generating x-ra 3 ^s onb 
durmg the Ho of a second that the shutter is open, four x-ray pulses are utilized 
for each frame Theiefoie, by s 3 mchronization, a total of 60 x-ray pulses per 
second aie generated at the rate of four per fiame to coincide with the time w hen 
the shutter is open This lesults in a 50 per cent reduction m radiation per 
second, oi 50 per cent for the total cine-sequeuce 

The urologist must know something about the exposure to radiation With the 
use of the present day image amplifiers, the usual exposure factors arc from 
1 to 5 milhamperes and 70 to 90 kilo\olts Under these circumstances, some- 
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R-here m the A^clmtv of 3 to 3 5 roentgens per minute are hberat^ The skin 
en-thema dose is somewhere m the ncimti of approximatelv oO roentgens 
Therefore, the usual 50 per cent safeti factor of 20 to 2o roentgens is the recom¬ 
mended nnmraum, and it is still further recommended that m most instances one 
should not exceed 10 to 15 roentgens Therefore, with an exposure factor of a to 
3 5 roentgens per minute, 3 to 6 rmnutes of motion picture exposure may e 
safelv obtamed 

It IS unperatu e that one use either a tune clock or a stop watch to measure the 
exact exposure of the patient to fluoroscopi This is miportant for both the pa- 
bent and the operator 

The field coi erage of approximateh 5 mches m diameter is a distmct dis- 
adiantage I am sure that future dei elopment mil result m eqmpment of lai^er 
field coi erage On newmg the cmefluorographic sequences as taken by the 
roentgenologist, we hai e frequenth found that we failed to concentrate upon the 
areas of pathologi* or suspected pathologi or haie failed to place on film, m the 
proper position the sequence desired b\ us The urologist therefore need not onli 
know and use properh the eqmpment, but he also must protect himself from 
radiation He must also think m terms of improiung our cvstoscopic tables, mth 
lead shields to afford protection when domg retrograde p\ elographi m addition to 
cmefluorographi IVe should like to emphasize again and agam the importance 
that should be placed upon that of the urologist hanng knowledge of this 
parbcular ti-pe of eqmpment and the use of this eqmpment m order to gam 
maximum information from cmefluorographj It is not our mtenbon to mimmize 
the role of the roentgenologist but to emphasize the fact that the urologist is 
better acquamted mth the chmcal findmgs m the particular patient mi olved and 
should be better able to mterpret the areas of obsem abon most important m the 
studv of that pabent 

It has been stated that research will constitute approximatelv 40 per cent of 
cinefluorographi use teachmg an addibonal 40 per cent, and that pabent semce 
will be utilized m 20 per cent of the mstances It is our personal feehng that 
pmpPi^QPQgraphi will be the usual method of urographi m the future and mil 
constitute 100 per cent of me m the larger medical centers Instead of hanng 
four to SIX 14 inch bx 17 mch px elograms to rexuexx, fix e mmutes of motion 
picture film taken at the rate of 15 frames per second mU allow for rexuew ap¬ 
proximateh 4 500 films which max be projected to anx size desued Rexiew of 
these fihn^ both in motion and m the still position, mil gix e maxmium infomia- 
bon \ projector that wall allow a single frame and slow motion projection mth 
sunple stop and rexerse and change to xanable speeds is nio^t helpful Such 
eqmpment, modified bx Wemberg and Watson at the Umxersitx of Rochester 
School of Medicine and utilized bx Dr John Benjamm and associates at this 
same institution has been found to be most helpful m bnngmg to hght normal 
and abnormal phx rfologx not seen bx the coax entional txqie of intrax enous or 
retrograde px olographic studies Tor example renew of the peristalsis of a 
ureter on a particular patient when seen through the ordmarx projection of 15 
frame- per -econd rexealed no unusual contraction wax e of the intramural seg- 



360 


BODNER, HOWARD AAD KAPLiV 


ment of the ureter In re^uen of same sequence on the slon motion projector 
analyzer, three frames of film only showed a rapid elevation of the intramural 
segment of the meter at the moment of empt 3 ang into the bladder Normal Mew - 
mg of approxunately 15 frames per second allow s this sequence to be \ lew ed in a 
period of one-fifth of one second This is obwously too fast to analj^ze bi ordinary 
Msion This example may be demonstrated and repeated over and o\ er and o\ ei 
again The motion picture documentation of the movement of an organ m relation 
to time and examined by slow motion projection, superimposed o\er suitable 
graph paper in milliampere squares m the fixed projections, allows for an ex¬ 
cellent study for ureteral and pehuc phj'^siology In aortography and iconog¬ 
raphy, slow speed nsualization reveals the mmor changes in the w alls of blood 
xcessels Needle biopsy of the kidney, usmg a Silverman needle under direct image 
amphfication technique, has been done These studies, of course, aie being done 
prunarily m patients suflenng from the nephntides, amyloidosis, nephrosis, and 
Kimmelstiel-Wilson disease, systemic lupus, etc 

Future developments wall, from an eqmpment standpoint, result in A) larger 
field coxcerage, B) a possible telexusion type detector tube directly sensitue to 
roentgen rays, and/or C) increase the brightness still further of the phosphor 
lajcer to that of 5 to 25 times greater than that of the present screen Stereo- 
cinefluorogi aphy in w hich tw o roentgen ray tubes are used to ex-pose film and 
then with a polaiizmg light film filtered on the tw o cameras and utilizing polaroid 
glasses giMng third dimensional vision, has been used Placing of the x-ray tubes 
also in the antenor-postenor m addition to the side position mth simultaneous 
exposure and recordmg has also been attempted for three-dimensional motion 
pictures Of course, there are still the hazards of radiation to be considered when 
one adds a second x-ray tube This is a serious problem at this time 

The intravenous and retrograde routes of examination and manipulation have 
been utilized by us Retrograde procedures have of course necessitated the 
attempt to better protect oursehms from radiation We therefore are devising a 
lead shield to be used on a modified cinefluoro-cjcstoscopic table This will be 
described at a later commumcation Our findings have been varied and ex¬ 
tremely mstructive We wash raereljc here to summarize some of the interesting 
aspects of our findings w hich w arrant further interpretation and studx by x aried 
inxcestigators m the future 

There are few studies of cmefluorography of the urmarjc tract in the literature 
Therefore, investigation must begin with normal ph 3 csiolog 3 c Narath described 
the lex-ator muscles of the fomices and the sphincter of the fornices m addition to 
the longitudinal muscles of the calyces, which seem to consist of two portions, 
the upper part and the low er part He also descnbed the sphincter of the calyi es 
The collecting phase of urine into the ca^'ces, pelxis, etc , is accompanied by 
relaxation of the levatoi muscles of the fornax and the sphincter of the fornix 
and the conti action of the upper part of the longitudinal muscles of the talxx, 
thus XMdening the upper portion of the cal3'x so that it appears somewhat a^ a 
goblet mile this filling is complete, the empytmg phase is accomplished bx the 
relaxation of the sphineter and the contraction of the lower part of the longi- 
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tudinal muscles of the calj’A. in addition to the contraction of the lei ator of the 
fornix and the sphincter of the formx In this n ay the levator of the fornix holds 
the mucous membrane of the calj’x on the papillae to prei ent regurgitation of 
the urine into the papillar 3 ducts In the meantime the ureteropelnc juncture is 
closed Wen ere able to find changes m the calyces, infundibula, pelns and ureter 
suggesting confirmation of Narath’s studies Though there has been no defimte 
sphincter demonstrated by histologic section m the area of the ureteropelnc 
juncture, it n as obnous that the musculature m this area closes the pelns during 
its filling from the calj ces Thus unne cannot regurgitate mto the pelns from the 
ureter The area of closure of the ureter at the "ureteropelnc juncture” as vre 
know of it, IS actually below the juncture and the region of approximate!} the 
upper fourth of the upper third of the ureter This pomt has been repeatedly 
demonstrated on a number of occasions Renew of a number of routme mtra- 
venous pielograms will again demonstrate that there will be a filhng of the 
pelns and a small segment of the upper ureter beyond which there is no contrast 
matenal on a giien film Although Xarath and others ha\e been imable to 
demonstrate the presence of sphmcter muscles m segments of the ureter, cme- 
pj elographic studies demonstrate that the ureter is dinded into three anatomical 
dinsions, each of w hich has a sphmcter t}’pe of action preventing reflux of unne 
under usual cucumstances As the pelns contracts, the sphincters of the cal} ces 
contract to prei ent regurgitation into the calyces The region below the uretero¬ 
pelnc juncture opens to follow the propulsion of the urme down mto the ureter 
The propulsion is rapid m the upper third of the ureter There is then a collection 
of contrast material with urine m the middle thud of the ureter down to the 
region of the promontory There are frequently three to four contraction w a\ es m 
the upper thud as compared with one slow rolhng type of contraction wai e of the 
middle thud of the ureter There seems to be a slow sludge through the ureter in 
the region of the promoutors' w hich is the widest portion of the ureter The low er 
third of the ureter has an extremely rapid t}'pe of contraction w ar e 


Partial obstruction of the ureter at the ureteropelnc juncture (aberrant t essels, 
bands, or intnnsie ureteral obstruction with resultant h} dronephrosis) will in 
some instances cause increased contraction of the renal pelns with a slow emission 
of contrast matenal and unne into the ureter In other instances, the renal 
pelns seem- to ha\e lost its forceful contractile abihty and there are weak con¬ 
traction w a\ es In stiU other instances one ma} see a h} dronephrotic pelns with 
apparenth normal jets of urme be}ond the area of supposed obstruction This 
raa% po-ibh account for success and failure m ureteropelnc plastic repairs We 
are not at this time prepared to offer an} defimte conclusion in this regard The 
contrai tion w ac es of the cal} ces and pelns c ar} from patient to patient In some 
patient- there mac be a contraction w ac e of all cal} ces simultaneous!}, w hereas 
in other m-tances the c ontraction wa\e ma} be clockwise or counter cfo’ckwise in 
therespeitnccahcc-; Some cah ces «iiem to emptc more completeh than others 
re-ultmg m -ome m-tances m ‘residual urme in a calvx ” ’ 


More -pocific and extensue conclusions will warrant much more extensnc 

studic-hc mam imestigators ^ Plea, howecer, is again made for consideratmn 
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ment of the ureter In re\nen of same sequence on the slon motion projector 
analyzer, three frames of fihn only showed a rapid eleiation of the intramural 
segment of the meter at the moment of emptjong into the bladder Normal loew- 
ing of approximately 15 frames per second allow s this sequence to be ^ lew ed in a 
penod of one-fifth of one second This is obmously too fast to analj'ze bi ordinary 
msion This example may be demonstrated and repeated o\ er and o\ er and oi er 
again The motion picture documentation of the mo^^ement of an organ m relation 
to time and examined bj’’ slow motion projection, supenmposed o\er suitable 
graph papei m milhampere squares m the fixed projections, allows for an ex¬ 
cellent stud 3 " for ureteral and peine physiologj" In aortography and xenog¬ 
raphy, slow speed nsualization reveals the mmor changes in the w alls of blood 
vessels Needle biopsj^ of the kidney, usmg a Silverman needle under direct image 
amphfication technique, has been done These studies, of course, are being done 
prunanij" m patients suffering from the nephntides, am 3 doidosis, nephrosis, and 
Kunmelstiel-Wilson disease, S 3 ’^stemic lupus, etc 

Future developments wdl, from an equipment standpoint, result m A) largei 
field coverage, B) a possible telension type detector tube directl 3 ' sensitne to 
roentgen ra 3 ’-s, and/or C) mcrease the bnghtness still further of the phosphor 
Ia 3 mr to that of 5 to 25 times greater than that of the present screen Stereo- 
cinefluorograph 3 ’- m which two loentgen ra 3 '^ tubes are used to ex-pose film and 
then with a polanzmg hght film filtered on the tw o cameras and utilizing polaroid 
glasses gimng thud dimensional \usion, has been used Placing of the x-ra 3 ’' tubes 
also 111 the antenor-postenor in addition to the side position with simultaneous 
ex-posuie and recordmg has also been attempted for three-dimensional motion 
pictures Of course, there are still the hazards of radiation to be considered when 
one adds a second x-ra 3 '^ Fibe This is a senous problem at this time 

The mtravenous and retrograde routes of exanimation and mampulation have 
been utihzed b 3 '^ us Retrograde procedures have of course necessitated the 
attempt to better protect ourselves from radiation We therefore are devising a 
lead shield to be used on a modified cmefluoro-c 3 'stoscopic table This will be 
descnbed at a later communication Om findmgs ha\e been varied and ex- 
tremel 3 ' instructive We wish raerel 3 '’ here to summarize some of the interesting 
aspects of our findmgs which w arrant further interpretation and stud 3 by \ aried 
investigators m the future 

There are few studies of cinefluorograph 3 of the urinary tract in the literature 
Therefore, investigation must begin with normal physiolog 3 Narath described 
the le\ ator muscles of the fomices and the sphincter of the fornices in addition to 
the longitudinal muscles of the cal 3 mes, which seem to consist of two portions, 
the upper part and the low er part He also descnbed the sphincter of the cah (es 
The collecting phase of unne into the caly'ces, peh is, etc, is accompanied 63 
relaxation of the levator muscles of the foirux and the sphincter of the fornix 
and the contraction of the upper part of the longitudinal muscles of the cab 
thus widemng the upper portion of the cab'x so that it appears somcw hat as a 
goblet BTule this filling is complete, the empytmg phase is accomplished In tlic 
relaxation of the sphincter and the contraction of the lower part of the longi- 
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tudinal muscles of the calj-x in addition to the contraction of the le^ ator of the 
fonuK and the sphincter of the fonu\ In this wa's the lei ator of the fornix holds 
the mucous membrane of the calj^ on the papillae to prei ent regurgitation of 
the unne into the papillarj- ducts In the meantmie the nreteropelnc juncture is 
closed IVe u ere able to find changes in the cal} ces, mfundibula, pehis and ureter 
suggesting confirmation of Narath’s studies Though there has been no definite 
sphincter demonstrated 63 ' histologic section m the area of the nreteropelnc 
juncture, it was obnous that the musculature in this area closes the pelns durmg 
its filhng from the cah ces Thus unne cannot regurgitate mto the pelns from the 
ureter The area of closure of the ureter at the “nreteropelnc juncture” as we 
know of it, IS actuall 3 belou the juncture and the region of approximate^ the 
upper fourth of the upper thud of the ureter This pomt has been repeatedh 
demonstrated on a number of occasions Her lew of a number of routme intra- 
■\enous prelograms will again demonstrate that there wiU be a filluig of the 
pelns and a small segment of the upper ureter be\ ond u hich there is no contrast 
matenal on a giien film Although Xarath and others hare been unable to 
demonstrate the presence of sphmcter muscles in segments of the ureter, cine- 
pr elographic studies demonstrate that the ureter is dinded mto three anatomical 
dinsions, each of which has a sphmcter t 3 T)e of action pre\ entmg reflux of unne 
under usual cucumstances As the pelns contracts, the sphincters of the cah ces 
contract to prer ent regurgitation into the cal} ces The region belou the uretero- 
pelnc juncture opens to follow the propulsion of the unne down into the ureter 
The propulsion is rapid m the upper thud of the ureter There is then a collection 
of contrast matenal \nth unne m the nuddle thud of the ureter dorm to the 
region of the promontorr There are frequentl} three to four contraction w ar es m 
the upper thud as compared uith one slow roUmg 13^10 of contraction war e of the 
nuddle third of the ureter There seems to be a slorr sludge through the ureter m 
the region of the promontor} n hich is the mdest portion of the ureter The lor\ er 
third of the ureter has an extremelr rapid t 3 ’pe of contraction r\ ar e 
Partial obstruction of the ureter at the ureteropelrnc juncture (aberrant r essels, 
bands, or intrinsic ureteral obstruction with resultant h} dronephrosis) will in 
some instances cause increased contraction of the renal pehns cvith a slm\ eimssion 
of contrast matenal and urine mto the ureter In other instances, the renal 
pehus seems to haie lost its forceful contractile abiht's and there are weak con¬ 
traction wac es In still other instances one ma} “^ee a he dronephrotic pebns with 
apparenth nomuil jets of unne be} ond the area of supposed obstruction This 
uiac possible account for success and failure in ureteropehuc plastic repairs We 
are not at this tmie prepared to offer an} defimte conclusion 111 this regard The 
contraction w a\ es of the cal} ces and pehns c an from patient to patient In some 
patients there mac be a contraction wace of all calc ces simultaneouslc , whereas 
in other instances the contraction cvace mac be clockccnse or counter clockccise m 
t e rcspectic e calc ces Some calc ces seem to emptc more completelc than others, 
resulting in some instances m ‘residual unne 111 a calcx ” 

^ Tecific and extensice conclusions ccill evarrant much more extensice 
u les be mane me estigators A plea, hoccecer, is again made for consideration 
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of the fair evaluation of the use of this type of equipment Cinepyelograph} seems 
to be the most efficient and practical manner of pyelogiaphic studj'^ a\ailable to 
us today It is not unreasonable to predict image amplification in conjunction 
noth closed circmt tele^^slon for ^nsual instrumentation of the urinarN tract 
Our diagnostic and instrumental visuahzation of the uiinaiy tract vill be 
greatly enhanced bj’’ the application of image amphfication 

63SS Wilshire Blvd , Los Angeles 48, Calif 
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URINE AND THE 
URINARY SEDIMENT 

Second Edition 


Complelcl} rcunllen and 
revised (scl from new Ivpc) 
Enlarged Inhhographv (more 
than douhlc the references) 
S6 new color photographs, 
making a tola] of 92 


Presents brief, terse descriptions of the various clinical conditions that alTcct urine 
and the urmarj sediment, so that the clinician can quick!j find a siimmarv dcsorip 
tion of the findings that he ma} e\pect in the patient he studies 

The methods are presented in practical detail, step-mse fashion, so that a minimum 
of laboratory experience is necessary to establish these methods for use in the 
office 

Especially helpful are the author’s OBSERVATIONS ON THE URINE IN DIS¬ 
EASE, a section designed for clinicians Here pathologic and clinical observations 
are correlated with observations of the sediment and unnarj protein e\cretiou 
INFORhfATIOIV NOT AVAILABLE ELSEWHERE An adequate guide to the 
identification of formed elements in the urine and their significance The usual text 
books on the subject present versions of the "Addis Count’’ modified from obsolete 
information 


HOW TO RECOGNIZE AND DIFFERENTIATE 


The Vanaus Types of Casts 

Red Blood Cells 

Threads 

Bacteria 

Squamous Epithelial Cells 


Tea St 
Fat 

Crystals 

Spermatozoa 

Animal Parasites 

Miscellaneous Extraneous Vntcrml 


TECHNICAL SECTION Considers the problems of urine collection, methods for 
preparation of the sediment, staining methods, and the actual cxnminnfion of urine 
ft also presents methods for chemical analvsis and determination 

ATLAS SECTION Presents (in true color) examples of the various formed elements 
(casts, cells, etc ), demonstrating their differences and the artifnrts th it max oe 
confused with them 

FILLIhG A RE\L AEED, here is a good systemnlic mnniial for the quanlilatiir 
examination of urine and the urinary sediment 

160 pages 92 four-color process illuslralinns 

5 black and white illiislralmns 
Piililislied December 1957 Seal on approval, S» 51) 
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are made both Standard and Rigid 


To be easily inserted, a ureteral catheter must have the 
‘nght feel” The pliability of a small size ureteral catheter 
changes with the temperature and humidity 

To overcome this you can use either a standard” or 
‘ngid’’ Bard USCI Catheter when you are using a 4 5 6 
or 7 French The "standard" and ngid are easily distin 
guished by the number and band 


361 (Standard) has a single band 
e~ .- -I -■ ■ raM SS' .dJL 1!1U!!—t-llJlV--i.-*..-- ■ 

361R (Rigid) has a double band 


365 (Standard) has a single band 
365R (Rigid) has a double band 

Try both types of BARD-USCI Ureteral 
Catheters you will "feel” the difference 


Manufactured by 
U S Catheter & Instrument Corporation 
Glens Falls New York 


Distributed by 
C R. BARD Inc. 
Summit New Jersey 
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COMPLETE CATALOG OF 
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for the practice of urology—catheters, instruments, 
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OR safety and reliability use composite Radon seeds in your cases 
recjuLTing miershtial radiation The Comoosite Radon Seed is the 
only type of metal Radon Seed having smooth, round non-cuttmg 
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fills the gap between 
complaint and cerrection 
of urinary tract disorders 

Pyiidium (the unnaiy tract anesthetic) 
leheves discomfort and painful symp¬ 
toms even before the effects of specific 
therapy can begin In 20-25 minutes, 
Pyiidium alleviates pain, urgency, jt 
frequency and burning ^ 

When theie is no infection, Pyiidium 
eases the discomfort of chronic, non¬ 
specific uimai-y tract disorder's, gives 
prompt in-the-office relief It affords a 
fast-woiking analgesic for instiaimen- 
tation, 01 may be used to keep patients 
comfortable until suigei-y 

When infection is pi esent, use Pyndium 
as always with any treatment you 
choose, 01 to supplement combination 
therapy whenever additional analgesia 
is required IVhile waiting for diagnos¬ 
tic test results or for fever to come 
down, you can provide fast relief from 
pain and discomfort with Pyiidium 

Diagnosis or treatment may take time 
—but pain relief can be immediate Use 
Pyndium for cveiij case with uiinai'y 
tract pain, for lelief in minutes 




this tablet is 
a whole day’s 
sulfa dosage 




